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row Gauge R. R., there has recently 


pleted across the Bear River, near Colfax, 
a viaduct which contains in the middle 


cantilever construction of somewhat 


sign. The railway, which operates over about 


miles of line, is at present only 3 ft. 
gage, but the possibilities of future 
traffic include a widening to stand 
ard gage, and the viaduct was built 
so as to accommodate such future 
extension. As originally designed, it 
was comprised entirely of the regular 
40 and 60 ft. alternating spans, such 
as are shown at the right and left 
of the final structure in Fig. 2, but 
the owners of the mining claim at 
the river bed required at least a 
150-ft. clearance there to allow for 
the passage of a gold-saving dredg: 
so the present long span constructed 
was adopted. 

The viaduct is 810 ft. long and the 
base of rail is about 190 ft. abov: 
mean water in the creek. As can be 
noted in the figures, it consists of 
two central towers carrying out- 
standing cantilever arms and ap- 
proached on either side by standard 
design alternate 40 and 60-ft. girder 
spans. All the towers have a con 
stant transverse batter and are 
founded on concrete piers. They are 
composed of laced double-channel 
posts with horizontals and_= sub- 
verticals of laced double-angles and 
the diagonals of square rods with 
loop ends and turnbuckles. All in 
tersections are pin connected. The 
girders are 5 ft. deep and 7 ft. c. to 
c. In design and construction they 
present no especial novelty. 

Each cantilever is 160 ft. long, 
made up of a middle portion of two 
20-ft. panels (practically an exten- 
sion of the supporting towers) and 
on each side, extended arms, con- 
taining three 2-ft. panels The two 
trusses are in the battered plane of 
the tower bents. The lateral bracing 
in the upper plane of the trusses fol 
lows the same paneling as the main 


truss members, but in the plane of 


laterals the outer two panels of 


tended arm are each divided into two 
The middle five of the vertical posts of the canti- 


lever are also provided with extra 
zontal bracing. 


Expansion is provided at each end of each can- 
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VIEW OF THE COMPLETED BEAR RIVER VIADUCT. 
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Suggestions for the Conduct of Engineering 
Work in the Tropics. 


By ROBERT BURGESS.* 

Indications point to a considerable activity in 
the near future in railway building and other 
engineering enterprises in the Latin-American 

uuntries to the south of us, and promoters, rail- 
way companie contractors and engineers who 

iy be called upon to go to these torrid climates 
f be a aoe 
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should profit by the experience, suffering and 
failure of those who have preceded them The 
difficulties inherent in construction work in the 
tropics are due to three things: the inaccessibility, 
the political and social conditions and the climate 
of the country, and these three factors act di 
rectly upon the labor, making the latter probably 
the most important problem to be dealt with. 
Realizing the comparative scarcity of any refer 
ence book or article which would clear up any of 
the above difficulties, the writer is prompted to 
ffer some conclusions drawn from six years ex- 
perience in tropical countries, with the hope that 
they may be of some aid to those about to start 
on such work 
The discussion will take up in order the work- 
men, how to get them and how to care for them, 
methods and equipment and general suggestions 
in regard to relations with the natives 
The Labor Problem. 

white laborers in the United 
States, especially Irishman and other fair com 
plexioned people to do laboring work in the 
tropics. They will be a failure, except as fore 


Do not hire 


men. Hire: laborers, preferably in the following 
order: (1) the people who live in the country; 
(2) the people of the surrounding countries who 
can be induced or permitted by the : 
come to the work. 


uthorities to 
This labor is generally poor 
but cheap; they feed themselves, and work best 
However, in a large undertaking 
e found insufficient for not enough 


by the task 


they will | 
of them can be obtained; the Spanish republics 
ire thinly settled and short of labor. They are 
needed at home, and are indisposed to go far from 
their families, or the place where they are born. 
The natives require careful treatment In many 
respects they are only overgrown children, easily 
offended and discouraged, but loyal good work- 
ers when they have confidence in their employ- 
ers and are treated with kindness and justice. 
The natives of the Latin countries are never 
satisfied long on any work, unless they can have 
their wives and children near them, so that they 
can be at home at least on Sundays Otherwise 
after the first or second pay-day they are off 
for home, probably never to return. They should 
be encouraged to bring their families to tle work. 
You will get 
them 

(3) Negroes and f-breeds in the over-popu- 
lated West India ds, such as Jamaica, Mar- 
tinique, Porto Rico, Cuba, Haiti, ete. It may 
be possible to get men from Salvador, but that 


better and longer service from 
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republic is overcrowded. The Jamaica negroes 
are the best laborers in the tropics. They stand 
the climate and are good workers, but it will not 
do to try to bully them. They are British citizens 
ind will courageously defend their rights, and 
ill appeal to the British Consul for protection, 
ind will get it 

The American negroes would be good laborers 
in the tropics if they could be persuaded to ga 


there. It would be a paradise for them in every 


respect. Those who advocate a return of the ne- 
groes to Africa, need not go so far. A much bet- 
ter country is Panama, or any of the Central or 
South American States There-is plenty of 
room, and colonies of blacks would be welcomed 


by the people and governments. The race preju- 





labor. But the trouble is that you cannot per- 
suade the American negroes to leave their white 
friends, neither do the whites want them to go. 
The Southern people need the labor of the ne 
groes, and would not feel at home unless a few 
of them were always in sight. They would resent 
any attempt to colonize “their niggers.” : 

(4) Laborers from the countries bordering the 
Mediterranean Sea—Spaniards, Italians, Greeks 
Syrians. 
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(5) Orientals, Hindoo coolies and Chinese fron 
the southern or warm part of China. 

(6) The Philippine Islands are overpopulated 
Possibly some good labor could be obtained there. 
(7) Try the Japanese. Japan is overpopulated 
1 is seeking an outlet for its surplus population 
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dice against negroes does not exist there. They 
are given equal rights and privileges with other 
citizens. As agriculturalists they could easily 
make a good living with a minimum amount of 
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DETAILS OF CANTILEVER SPAN. 


The average latitude of Japan is 35°. The climat: 
IS warmed by the Japan current. The people are 
intelligent, good mannered, energetic and thrifty 
No doubt they would make ideal ' 
colonists in the tropics. 


laborers and 


(8) Last of all hire laborers from Europe and 
the United States, preferring the dark-skinned 
and black haired, to the light skinned and fair 
haired. 


In the above recommendations the writer wishes 
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only to refer to the typically tropical regions, the 
low, flat, sea coast countries and interior plains 
lying less than 3,000 ft. above the sea, called by 


the natives ‘“‘tierra caliente.” Above that altitude 


uny race can exist in health and comfort. Above 
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FIG. 4. DETAILS OF EXPANSION HANGER 
ARM AND GIRDER. 


$,000 ft., even on the equator, the writer has suf- 
fered more from cold at night 
from heat by day. 

An experience of the writer’s in the importation 
of white laborers is interesting in this connec- 
tion. Work on the Cartagena-Magdalena Rail- 
way (Colombia, S. A.) in 1893 had been dragging 
wearily. Not enough native labor could be ob- 
tained, although the company had sent out “man 
eatchers” into the adjoining provinces to bring 
them in. They would start for the railroad with 
perhaps 200 men, who had agreed to go, but 
would arrive with perhaps a dozen. The rest had 
deserted, a few at a time, and returned home. 

The company then decided to import railroad 
laborers from the United States They sent an 


than he ever did 

















Fig. 6. 


View of Viaduct During Construction. 


order to an agent in New York to send down 300 


men. A steamer was chartered and the men were 
picked up in the streets of New York. There 
were some good railroad laborers among them, 
but a large part of them were the scum of New 


York, Bowery toughs, thieves, 
had never done an 


gamblers, men who 
honest day’s work in their 








lives and never 
free 


were of all 


intended to. They took 
transportation to have a 
nationalities under the 


idvantage 
of the frolic They 
sun, except 


negroes and Orientals. Trouble began as soon as 


they arrived. They kicked about their quarters 
and their grub. The “Dutch” would not work 
with the “Irish,” and the “Irish’ would not work 
With the “Dagoes.”’ Some of them refused to 
work at all with anybody. Petty 


thieving, fist 
fights and rioting were daily occurrences. Melon 
patches, chicken and 
and the people were 
thorities for protection. 
The streets of 


coops corn fields were de 
the au- 
They began to stray off 


were filled 


spoiled, 


calling on 
Cartagena with desert- 
ers, tramps and beggars. Some landed in jail for 
drunk and disorderly. They 
besieged the American Consul with terrible tales 
of their suffering and ill- 
treatment by the railroad 


stealing or getting 


= 
é: k mie company, and wanted to 
x Ay be sent home. He re- 
Y mia fused to aid them. Fi 
} nally a semblance of or- 
| der was obtained by sep- 
arating the different na 
End Elevation tionalities in different 
BETWEEN CANTILEVER: COMES ‘The force comtin- 
ued to dwindle Some 


shipped away as sailors or 

stowaways to get out of the country. 
all got away will never be known. 

The first thing that happened after their arrival 

was a strike among the native laborers when the 

latter found out that they were receiving smaller 

wages than the called 


How they 


“Americanos,” as they 


them. They demanded the same pay. They were 
finally pacified, after all work had stopped for 
several days by agreeing to pay them $1.50 in 
their own money, which was more than they 


had been getting. 

The New Yorkers had been hired at $1.50 gold 
per day. When their first monthly pay day came 
around the company attempted to pay 
native money, giving them, of course, an amount 
equal to the gold rate for which they had 
hired. They refused to take it and all struck. 
They had hired for American gold and they were 
bound to have it. Several days were lost in this 
trouble. The company was willing to pay Ameri- 
can money, but could not rake together enough in 
Cartagena to pay them. At last it 
that if they would take the money this 
time and go to work, the company would send 
to New York for money and have it on hand for 


them in 


been 


was agreed 


native 


next pay day. This was done. $3,000 in gold, 
greenbacks and silver change down to nickels 


were brought down by the next steamer, and they 
were paid in the money they desired. Then they 
were in a fix. They could not spend it. The na 
tive They could 


to exchange 


storekeepers would not take it. 


not even buy a drink with it. Then 


their money they came around to the engineer 
and contractors, who commenced buying the 
American money at a big profit. Soon the store- 
keepers got wise and took it at a large discount 
yn the regular exchange value 

At the end of six months, out of the 300 men 


5h good Italian laborers were left 
had 


great 


sent down only 
the 
a failure, as all 


working in rock cuts. The experiment 
such will be 
care is used in selecting the men. 


lost 


been unless 
The « 


native 


ompany 
money by the experiment, the 
had been raised and the work 
fact, it is bad 


natives, even for 


wages 
had dragged along 
as usual. In the 
of the 
stimulating them to increased effort 
work 1 in the 
If they can earn as much in 


policy to raise 


wages the purpose of 


} 


They will 


less time, ar end accomplish less 
four days as they 
previously in six, they off two 
the They never anything. 


want is enough to 


earned will lay 


days in week. 
All they 


good 


save 
live on, and have a 
If they have any 
left over on Monday morning they 
work 


IMMIGRATION.—It 


time on Sunday money 
will not go to 


until it is spent. 


will promoters and 
railway companies to encourage immigration. 
Get liberal land and induce the 
who go there to work to remain as settlers, even 


if you have to The 


pay 


grants people 


give them the land pros- 


perity of a railway depends upon the number and 
wealth 


of the people along the line. Start an 


immigration bureau f your own and bring in 
4 iltur s from i nations; plant colo 
iies sta ndust s of all kind ¥ mills, 
mining, raising cotton, which in be done as 
vell there as in the Southern States Open 
banana plantations which will produce is fin 
sults in South America s in Central America 
and the We Indies Develop the immense 
water-power; start otton mill (white otton 
cloth is almost the only dress of the masses of 
he people); start paper mills, the supply of 


fibrous plants is inexhaustible. Give enterpris- 
ing men a lift and a “fair sho don’t try to 
hog” it all yourself There s undeveloped 
wealth and room enough in South America to 
make everybody rich, who will go there for the 


next 300 years 


All races of men can ther find a litable 
climate, where they can live in ulth and cor 
fort. The climate of a place depends upon the 
altitude, not the latitude 

SELECTION OF MEN Finally, in selecting 


men to be taken into the tropi 
Do not deceive any one as to the country, the 
climate x the discomforts and privations he 


will have to endurt Hire a man who has had 
a tropical experience, other things being equal, 

n preference to a “tenderfoot.”’ 

Do not hire a man who makes his own salary 
comfort and convenience the first, and often the 
only consideration. Hire honest, generous, con 
scientious men of good character, education and 
ability, men of a hopeful, cheerful disposition 
who are willing to take things as they come, 
ind to endure and sacrifice for the suecess of 
the enterprise. Men should be well paid, but 
they should also feel a personal interest in the 


success of the enterprise, aside from the money 


they will get out of it. 
Cut out the grouch, the crank, the kicker, and 
the man who is overfastidious about his dress 





in 4 
HI. see "9 6 : 1) 
mie) > i ion, | 
E| oi 
. sd ] )~ 
. soe | 
| | “| 
=o i i r cD 
4 4 | 
in } C Y 1 
4S, +4 
Fig. 5. Rocker Connecting Cantilever to Fixed 
Tower End. 
and |} eating (TI vriter 1 two men in 
South Ameri who ild not eat chicken! they 
said it was dirty ani: ) 

Cut out also the boo ighter, nd the ma 
h nvariably wat to display his loaded re 
volver in a crowd, and pa it round from hand 
to hand ilso the y ft ie he ets 
. few drinks in hi flourish I rive ind 
shoots and yells. Such men are not only a 
nuisance, especially if they come into camp in 
he middle of the night raising a disturbance 
ind waking everybody up, but they are danger- 
is rhey gl Let tally shoot somebody. 
Se t n ho ng foreigners, will be 
i credit to their country, and for whom you will 
no have to ipolog ze or feel asha 

Care of the Men. 

After the right kind of workmen have been se 
lected the next problem is their proper care on 
the work. 

MEDICAL DEPARTMENT Tropical expedi- 
tions of the present day have a great advantage 


over those who have 


vellow-fever 


gone before. 
called the 
for them, the torrid zone, so 


Malaria and 


have been 


But 


“scourges of 


the tropics.” 





lled, would be more thickly inhabited and 
more prosperous than the rest of the globe 
Nature there is kind i generous. The heat is 
no ter than we frequently endure in the 
United States, the only difference being that it 
continues all the year round The soil is fertile 
The mountains and streams are rich in mineral 
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rubber cotton, s 


Food is plentiful and easily obtained. 
Life can be sustained with a minimum of labor. 
‘lothing is only required for decency’s sake. 
The forest and fields furnish products which all 


the world needs and desires, coffee, chocolate, 


} 


ugar, cocoanuts, bananas, 


range lemons, ete, 


Now that medical science has conquered 


malaria and yellow-fever, no one need fear to 


enter the tropics, if they live there under proper 


Witness the 
triumph of the United States medical service in 


medical control and supervision. 


Cuba, the Philippines and Panama. Their meth- 
ods should be an example to the promoters of 
all large undertakings in the tropics. 


It may be argued that a private corporation 
‘annot afford to do what the United States Gov 
‘rnment has done. On the contrary, I take the 
view that no company can afford to do other- 
wise, than to take advantage of the advanced 
medical skill of the present day, in dealing with 
heretofore unhealthy regions This may be the 
me item that will differentiate between failure 
ind succes The long list of past disasters, 
the loss of human life and great treasure, shows 
what-is to be expected, unless new and modern 
Leaving out of the 
question humanity and the value of human life 
as a business proposition, no company can afford 


methods are employed. 


the delays, ineffectual work, scarcity of labor, 
oss of valued and experienced men, continued 
running expenses long drawn out, loss of in- 
terest on the money already expended, loss of 
prestige and credit, final failure of the enter 
prise and bankruptcy. 

Better good management, careful preparation 
for all contingencies, brain work instead of bull 
headed trust to luck. Establish at the begin 
ning an adequate medical department. Before 
any great amount of work is undertaken, pre- 
pare for the proper sanitary and medical care 

Do this before they arrive in 
Pattern after the work done at 


of the employees. 
large numbers 
Panama. Clean up the adjoining country, abol 
ish the breeding places of mosquitos. Build 
comfortable and sanitary buildings and camps 
Screen every house. Provide every man with 
a mosquito bar and see that he uses it. As soon 
as a man is attacked by fever, isolate him in a 
properly screened hospital building. Have ade- 
quate hospital buildings erected before there are 
iny patients to occupy them. Supply them with 
everything necessary for the relief and comfort 
of the sick, doctors, nurses, medical supplies, 
proper food, and appliances of all kinds. 

Every locating party should have a physician 
attached as a member of the corps. He should 
not be a mere ornament, when his professional 


services are not required It should be under- 
stood that he is to do any other work that may 
be necessary or convenient He should act as 


camp steward, look after the supplies, the cook 
ing, the care and sanitation of the camp, act as 
purchasing agent and keep the books, money and 
accounts, and handle the expense funds. He 
could even, on a pinch, fill a man’s place in field, 
for a few days, until another man could be ob- 
tained The right kind of a doctor would not 
ve a superfluity by any means, even when all 
the men were well. He would perform many 
of the duties which ordinarily fall to the camp 
draftsman, and could divide the work with the 
latter. He could assist him also by calling off 
notes for platting maps and profiles. 

The laborers’ camps should also have the ser- 
es of a physician He could perhaps attend 
to several camps, going horseback and making 
regular rounds 

Some resort outside of the malarious regions 
should be provided where patients can be sent 
to recover their health and strength. Those who 
do not recover, or who frequently relapse on 
returning to work, should be sent home to their 
own country. 

Those who would wish to escape attacks of 
malarial fevers, must, besides avoiding the bites 
of mosquitos, live a decent and wholesome life. 
Avoid exposure to bad weather, extreme fatigue, 
loss of sleep, late hours, indiscretions in eating 
and drinking, dissipation and licentiousness. Any 
extraordinary drain upon the vitality of the in- 
dividual may bring on an attack of ague, which 


might otherw ( ve been staved off Any ob 


servant person who has had “the chills,’ can tell 





by his own sensations two days beforehand when 





in attack ( ng He feels “aguish but 
doe not have n attack Two days later he 
may look for o By taking a few doses of 


quinine in the interval he may escape the attack 
altogether. 


GOOD DRINKING WATER.—Good drinking 


water is essentia o health, and should be pro- 


te 


n generally be ob 


ing, well or running 





water is best Avoid pools, ponds and stagnant 


The writer once had a party working in the 
swampy “sunk-lands” of northeastern Arkansas 
far from any habitations There was no good 


water anywhere, but the party had what is 
I 





known as a “drive well 
O-ft. joints of ordinary 1%-in. gas-pipe that 


could be screwed together with ferrules, a brass 


pointed strainer, a cheap pitcher pump, and two 





pairs of pipe wrenches As soon aS we moved 
camp to a new place, we would drive a_ well 
Starting with one joint of pipe, with the brass 
pointed strainer screwed on, we would drive it 
into the ground with wooden maul. Then we 


! 
would screw on another joint and drive on down. 
We kept on adding and driving a joint at a time, 
depth of 
vould screw on the pitcher 


until we reached iter, generally at 
about 20 ft 

pump, prime 
clear, After 


1d pump until the water came 





would have pure cold 


water at any tim When we moved from that 
camp we would pull the well up by means of a 
ever and chai ind take it to the next camp 


and use it again 
The railway in the tropics should have an ice 


plant at headquarters to furnish ice for general 


use, for the hospitals, and for the preservation 
of perishable food, but in camps too far from 


headquarters, the water can be cooled after the 
1ative method Get a large unglazed earthware 
jar called an “olla.” Set it or hang it up in a 
cool place, in a draft of air, in the middle of a 
room or hung up by a rope to the ridge pole of 
1 tent, or under a shade tree. Fit a wooden 
“olla” to keep out bugs and trash. 
Fill it up every morning with fresh spring or 
Enough water will soak through 
he porous jar to keep the outside constantly 
wet, and the evaporation of the water on the 
outside will cool the jar and its contents. You 
will find the water in the jar much cooler in the 
evening than it was in the morning when you 
put it in. A long-handled dipper completes the 
outfit, and a cool refreshing drink, much better 
and healthier than ice water is always at hand. 
Water bottles, made of the same material, are in 
use for the dining table, and cool the water in 
the same way. 

As an adjunct to the olla, near by can be 
kept a few glas 





s, a basket of lemons or limes, 
a bowl of sugar, a few spoons and a knife. You 
then have the 


lemonade, 


“makings” of a glass of cool 
required, very healthy and refresh- 
ing, coming in from a hot drive. Some adda 
bottle of rum handy near by, to reinforce the 
lemonade, but it is a question whether this is 





beneficial. Some physicians consider alcohol in 
any form injurious in the tropics Some pro- 
nounce it a rank poison. It is said that wine 
killed more Frenchmen on the Panama Canal 
than the climate. 

MOSQUITO BAR.—Have the top of the 
mosquito bar made rectangular and just a little 
smaller than the size of the cot. Have the sides 
made quite full, gathering in at the upper edge. 
Use no sticks or spreaders, but put a small tape 
loop at each upper corner. An extra loop mid- 
way will help take out the sag. Into these 
loops tie long strings. Tie the strings to any 
convenient place, a nail, a hook, a branch of a 
tree, any way so as to make the bar hang 
squarely over the bed. If in a tent put safety 
pins in the canvas, and tie to them. The sides 
of the bar should be from 4 to 6 ft. high and 
should hang inside the frame of the bed and 
-hould be tucked in under the edge of the blank- 
ets or mattress all around. Do not let the bar 
hang outside of the frame of the bed. The 
mosquitos will come up from below. Do not 


lave any slit on the side, to gap open, when you 
ire asleep, and let the enemy in. If there is a 
slit there, sew it up, if you want any peace. 
When you go to bed, raise the lower edge, slip 
in quickly, like a boy going in under the circus 
tent, and tuck the bar in again after you. If 
there is any opening left anywhere the mosqui- 
tos will find it. The strings you tie the bar 
up with should not be too strong, so that they 
will break if any accidental strain is put upon 
them It is better to break the cords than tear 
a rent in your bar. The cord is easily mended 
but the rent is not. The best and quickest way 
to mend a hole in your bar is to pucker up the 
material around the hole and wind a string round 
it, and tie in a knot. It is not very pretty but 

is effectual. 

The mosquito bar will not only keep out mos- 
quitos, but flies and all sorts of flying bugs and 
crawling creatures, and even the blood-suckine 


bats that are plentiful in some places, to say 
nothing of the tarantulas, centipedes and scor 


nons Cilk 





crans) that sometimes become familiar 
and want to get in bed with you. 

COMMISSARY DEPARTMENT. - Buy an 
tbundance of good, wholesome supplies and keep 
them “a coming.”” Do not allow yourself to run 
sut or near out. Always know when and where 
you can get more. Keep stock of supplies as 
near at hand to the work as possible, and don’t 
let them run down. A well-fed man will do 
more work and be cheaper than a dozen starved 
ind di-contented ones. 

Buy in the country anything and everything 
that is good to eat. Almost anything is better 
than canned goods. The latter are very dear in 
tropical countries and should only be used when 


other supplies fail. Things to eat are generally 





‘ap in tropical countries, but do not let the 
‘e hold you back. Nothing is too costly, if it 





will promote the health, comfort and contentment 
of the men. They have privations enough, with 
out denying them any luxury obtainable. 

In a country where game and fish are plenti- 
ful, it will pay the company to hire a native 
hunter, or two of them if necessary, for each 
locating party or camp, to hunt and fish for the 
camp. They will furnish fresh meat, and the 
saving in the regular supplies will more than 
counterbalance the slight expense. 

When near a town with a market, living ex- 
penses are generally cheaper than in the United 
States. The writer had a Resident Engineer's 
camp in the State of Oaxaca, Mexico, three 
miles from a good sized town, with a good 
market. There were about eight Americans and 
Englishmen in the camp. We set a fine table, 
including fresh beef, turkeys, chickens, all kinds 
of vegetables and fruits, and the cost of food 
alone was only $22 per man per month, Mexican 
money, worth then about 70 cts. gold. 

The native laborers generally feed themselves, 
obtaining their supplies from any source nearby. 
The contractors should keep on hand a supply 
of the kind of food to which they are accus 
tomed, selling it to them on account or for cash. 
They prefer their own kind of food and cooking. 
The writer has seen them turn up their noses ata 
good square American meal, and say there was 
nothing on the table they liked, chiefly because 
it was not cooked their way. In locating parties 
the native helpers also feed themselves, buying 
their food wherever they can get it. In a barren 
and uninhabited country it is hard to keep help 
on that account unless you take pains to bring 
from a distance such food as they require. 

READY CASH.—Always have money on hand 
to pay salaries and native wages when due. 
Pay-day is generally once a week, Saturday 
afternoon. An American whose salary is overdue 
can generally be satisfied with any reasonable 
explanation, but not so with the natives. They 
are suspicious and will quit work if not paid at 
the regular time. A subcontractor who succeeds 
in establishing a reputation for prompt payment 
and kind treatment can generally get all the 
men he wants, while the “sub’’ who has done 
something to displease them, knocked a man 
down for some small offense, kicked a man out 
of his office for complaining of some trifling short 
age in his wages, or charged an extortionate price 
for some article sold, or failed, by a few days, 
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manners and speech. 


“Who is sick,” or 
work in the middle of the day, 


INDIVIDUAL 


the field will have 


turns, and be satisfied with a grip or bag. 


remember you can buy 


stores down there ¢ 
sized people, and 


each pair one day, to « the soles, so they will 


If you put the things 


gling, and make you pay duty. 


You will have to carry your bed and blankets 


have to supply your own bed and make it down 


suitable equipment 


rubber blanket to keep t 


keep your blankets clean. 
long to tie up the bundle. 


blanket, a rubber poncho may be substituted, to 
poncho is also a 
A sailor’s bag such as is used 


by the “jackies’ 


fashion of a mail sack, with strap and padlock 


ruin the grip, but a bag will last a campaign. 


washing done except by 





some peon woman, and you will have to fur- 
nish the soap She will take your “ropa” to 
the side of a brook or pool and wash it in cold 
water. She will pound the clothes with a club 
on a flat rock, a log or a stump. She will bring 
your shirts back to you full of holes, and all 
the buttons off If you don’t like it, wash them 
yourself. Washboards, starch and flatirons are 
unknown in that country except in the large 
cities. 

Engineers, and others also, should keep a 
private supply of quinine There is no eftectual 
substitute for it, when you need it. 

Tobacco can generally be bought there cheaper 
and better than here Always lay in a good 
supply when you expect to be gone a long time 
in a place where you can get none. Men some- 
times suffer terribly for lack of it, even to the 
extent of being rendered unfit for work. 

A good revolver should be carried. You will 
not need it, as much as you do in the United 
States, but it is the custom in those countries 
for every gentleman to carry one, principally as 
an ornament, but very seldom used The sight 
of it also commands the respect of drunken and 
unruly natives, who might insult you if they 
found out you did not carry a gun. Carry it 
outside where every one can see it. 

GETTING LOST.—One thing which should 
be made a matter of caution to engineers 
and others who find themselves isolated in a 
vast uninhabited wilderness, is not to stray off 
by yourself and get lost, causing great anxiety 
and trouble, not only to yourself but to your 
companions, even if you escape unhurt. Some 
conceited men think they cannot get lost, but 
their turn will come. Every man in the party 


should constantly carry a small pocket compass, 
precaution, in case of 
the 


back a line 


as a accidental separation 
little trouble in follow- 
which you have surveyed, if you 
but the trouble is to find the line 
have lost it. You must know in what 
to find it. A man should no more think 
into a forest 


from rest. There is 
ing 
are on the line, 
after you 
direction 


of going 


tropical without a com- 
pass than he would go to sea without one. With 
out it you have no means of getting your di- 
rection. In a few moments you are turned round. 
If the sun is seen at all, it is directly overhead, 
and you can tell nothing by it. There is no moss 
on the trees to guide you. Distant elevations or 
mountains, if there are any, cannot be seen on 


iccount of 
that 


you are and 


the density of the forest. If you dis 
stay where 
coming of your friends to 
off your 


should be 


cover you are lost, it is safest to 
await the 
re-cue you. Shout and fire in- 
arranged 
within hearing should 
hasten to the rescue. You 


should not rush blindly through the forest, prob- 


gun at 


tervals. Distress signals 


beforehand, and every one 
and at 


answer once 


ably traveling in the wrong direction or in a 
circle. Save your strength and prepare to spend 
the night if necessary. Your friends will have 
a shorter distance to trace you if you stay 
where you are. In going to work don’t let one 
man rush off ahead of the rest. There is no use 
in it. He can generally do nothing until they 
are all there. Stay together. 

On the grand llanos of South America, when 


the mountains are too far away to be seen, you 
will need a much as in the forest. 
evening you can tell east and 
rising and setting but at mid 
tell nothing by the sun. It is al- 
overhead. At noon one can often 
shadow of hat. At twilight it 
is difficult to get direction until the stars appear. 
“CHIGGERS.” 


“chigger,”” or as technically 


compass as 
If it is morning or 
west by the sun, 
day you can 
most 


directly 


stand in the his 


Our old and familiar friend, the 


called the “‘chigoe,”’ 


will be the cause of much trouble. They are in 
all the western and southern states, and in the 
seacoast country of Mexico, Colombia and Ecua- 
dor, and no doubt they exist in the Amazon 
region. The writer has suffered more bodily dis- 
comfort from these minute, almost microscopic 
little red devils, than from all other causes com- 
bined. He has tried every remedy, both for pre- 
vention and cure, that was ever suggested, but 
without relief. Now comes Dr. Wiley, who says 
that a solution of the hyposulphite of soda is 
L sure ire It will be worth while to try it. 


PROTECTION 
had no 


AGAINST SAVAGES. 


experience in 


Having 
personal 


running lines 
through a 


the 


country infested by hostile savages, 


writer would suggest in an open c 


method of the Southern Pacific 


ountry the 


parties in Arizona 


and New Mexico The United States Govern- 
ment furnished a sufficient number of cavalry. 
During the day, when the parties were at work, 
pickets were established on all sides at a dis- 
tance of half a mile or more, wherever a hill or 
elevation afforded a good view of the surround 
ing country. These pickets moved along, keep 
ing abreast of the party as they progressed in 
their work. The members of the surveying 
parties were also armed. The cavalry escorted 
the party to and from their work. The camp 
was also guarded by day, and at night pickets 
were kept out, as in time of war, to prevent a 
surprise. 

As to what could be done in a forest country 
against lurking savages armed with noiseless 
and poisoned arrows, the people and authorities 
in those countries, who know the nature and 
habits of the hostiles, could probably be de- 
pended upon to suggest some means of pro- 
tection. The “reconcentrado” method used by 


the Spaniards in Cuba against guerrilla warfare 
might prove effectual. The hostile Indians, with 
their women and children, could be gathered into 
a reservation and put under guard. It 
cheaper to feed a hostile Indian than to 
him on his own territory. The United States 
has proved this policy. The Seminoles of Florida 
were never subdued until they were moved to the 
Indian Territory and put on a reservation 


is always 
fight 


Methods and Equipment. 


As noted in 
the one important 


was the first part of the 
factor in tropical engineering 
work is the man, but the equipment of the party 


and the methods pursued are of next importance. 


article 


METHODS OF WORKING.—The ordinary 
means used in Spanish countries in grading for 
railways is hand labor The pick, shovel and 
basket are the tools Wheel and drag scrapers 
are little used for lack of motive power. The 
mules are small and not trained to work in 
harness. Imported American mules are very ex 
pensive and the death-rate is high, on account 
of the change of climate and food It will be 
necessary for the contractor to train the native 
mules to harness, and use small-sized scrapers. 

In rock cuts the usual methods are followed. 
The material is carried to the dump in carts, 
drawn by nativé mules, which have to be 
“broken in” to work in a cart. 

Native hand labor is best worked by task or 


‘“‘tarea”’ as it is called. The ground in the borrow 
pit (or cut) is marked off in squares of suitable 
size, and each man is assigned to a square, which 
he is 


required to take out to a certain depth 
The tarea is varied in size, according to the 
hardness of the material, and will constitute a 
day’s work. Some men will hurry and get done 
by 3 p. m., while others will work until sunset 
to finish their task. The task-master or time- 
keeper will pass around at sunset and receive 
each man’s work if completed. If the work is 
not satisfactory, he must complete it before it 
is finally received. The size of the tareas are 
varied according to the hardness of the ma 


terial. 
tareas, 


Sometimes the men will strike for smaller 
and they may have to be reduced in size 
to induce them to work. 
the 
masons and 
He will 
tailors, 
They 
correspondingly small. 
carpenters, grading and 
hands, steam engineers, 
of all kinds, will have to be 
in sufficient numbers to train 
various duties. 

It is good 


For 
LOC rd 


cities. 


masonry, find 
the 


blacksmiths, 


will 
stonecutters in all 
find good 
shoemakers, 
very 


contractor pretty 
large 
also car- 
penters, saddlers 
but 

Pile 
track foremen, 
and skilled 


and tin- 


smiths. are slow, their wages 


are drivers, bridge 
train 


railroad men 


imported, at least 
the 


natives in their 


policy to employ as many natives 
as you can, in positions high and low, provided 
they are able to fill the positions In some con 
cessions, the government has required thai a 


certain percentage of the employees shall _ be 


natives of the country 
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PARTIES I only men hom it is really 
nece j port mr the ng ring rk in 
he ropic ire those io fill the higher posi- 
ns, the chief of party, the transitman, the 
eveler, the pographer and he raf ir 
Phere is alw x sufficient ipply of natives to 
f the other position Free scho re com- 
mon eve ! ind ¢ n among the peons are 
nany men f intelligence, who can read and 
te, and will quickly learn to become rodmen, 










































h flag The axmen should be 
iatives of 1e@ country but even they should 
know how to read and write, and I have been 
iccustomed to give preference to men who can 
ead 1 W C n er be ootal i 
Hiowever, en a party nginar t 
2 ted gion, ttl so be nit 
I t xtra } nen t hav i 
some ld x peric e and technical educat 
i wi ha knov lge of tl use of instru 
ment or ho cou be readily taught to us 
1em These. men can be hired s imer yr 
! nmen id 1 n | 1 fi I g I 
sitions, Ca sickness, or any th lis- 
ib yo " g r instrument men This pla 
ill keep t k going, which is my - 
int mat ! l xpens i ¢ g party is 
about $50 per day to the company. 
TRANSPORTATION DEPARTMENT. — Or 
ganize n adequate and efficient ation 
ice, W I be on the ron 
d I ympany should b suffi 
cle nun l nece of ocean ste ners 
tugboats, barges, river steamers, st inches 
N noe 1 | I iles to |} p supy s 
ind n i ys in! r Many < hes n 
sometimes be hired, but the company should own 
nough of them to be independent of extortion, 
strikes and delays of all kinds No corps of en- 
gineers or camy of laborers should ever be able 
say tha hes ld not move camp, or had to 
toy vor b i if K ) ins] ation 
men or supplies 
in lilding a t 1 good plan, even 
before the « ing is done ») put up a tele 
graph or telephor ine, 1 i from head 
ju é to every contractor 1 gineers 
mp I Sa grea Saver y ne yu and 
ex} ind bring parts of the work in 
ou vich he juarter 
A “line rider’? or two to carry mail and small 
packages, and to take force account, is needed 
He should make a trip daily and call at every 
ont: s and engi camp, following al- 
ways 1e ra ry iir if possible ead of the 
pub highway. A man who will furnish his 
vn horse can generally be hired for this work 
at about a dollar a day. He will get his horse 
and hims¢ fed at the camps whenever he hap- 
pens to be at the meal time 
EQUIPMENT.—Machinery, where it can be 
brought in and used, will be a fine thing in 
ro] 11 countries It will not displace any 
manual labor, as the labor is scarce and inefficient 
it best It will save time It stands the heat, 
and never tires. With a few men, working in 
relays, a steam shovel accomplishes the work of 
thousands. The work at Panama is an example 
In a difficult, inaccessible country, a locating™ 


party should have on hand two transits, two 





levels, and thre or four chains or tapes. Acci 
dents are bound to happen, and every precaution 
hould i 1 that the work shall not come to 
1 stands en for a few days The extra in- 
struments are also very handy for putting out a 
small party to run extra lines, land lines, drain- 
age areas heck levels, to cross section some 
put a subcontractor at work. All these 
in | I y tl few t 1en, with 

ping th t n 
ull t nen to work ir } ion, even 
in ax if necessary. Work them around 
n different positions You will thus learn what 
ich man can do, and be prepared for all 
In those countries it is istomary to furnish 
native instrument-bearer to both transitman 


Ll leveler These helpers can carry the in- 
strument to and from camp, and during the day 














I I t TI »mpan furnishes 
€ ! I I saddle horse to ride 
) i é t ) horses wh 

he work is going o1 Native labor is so cheap 
that it does not pay to ¢ omize in the number 
of men The natives walk io and from their 
work A white man cannot stand that in the 
tropics. It would unfit him for work, and waste 
his strength There would be no economy in it. 
4 water ca so necessary to supply 
lr water e men in field 1 is 
per to t thar ya ¥ a man to leave 
I e gets thirsty, even when 
i if ir f A noon- e lunch 
ight ym my the less a 1 ats in 

é d, the better ll fee A pot of hot 

( i n the tf ind dispensed 1 tir 
cul is very refreshing A short siesta in the 
shade fier the lunch is beneficial. Work should 
be suspended during the hottest part of the day. 


Work should be started at sunrise, and should 
be stopped in time to get every one back to camp 


at half past six, unless the roads are good and 





\ KI Ww r L can be 
ike I'v ght in the pics 
in sets at six rou! 
yur it is quite dark. In the rainy season the 
r yon is generally clear, the storm coming on 
noon The rain lasts from a half hour to 
several hours. The sun generally sets clear. 


METRIC SYSTEM.—This system is in general 








ise in the Latin-American republics, and it is 
rt diff dapt rican methods to it. 
rhe ct n use is 20 long (66 ft.). The 
Stations are ma 20 1 s long nd there are 
several wavs of numbering the stakes, each of 
h has its vantages. A 2° curve is one 
which consumes 2° of central angle in every 20 
meters (66 ) listance Consequently a 2° 


metric curve is nearly equivalent in sharpness 


toas urve with us, using the foot system, 
wit stations 10u ft. long. The same relation 
ipplies to all degrees of curvature. A metric 4° 
irve is equ our 6 Conversely our 1° 
urve is the sar is a 40’ metric curve. In using 
} } 


the tables, take out the tabular number for the 
central angle as usual, divide by the degree of 
he metric curve, and then by 5 and the result is 


change is so simple as to re- 

In reading rods on turning 
y work, there is no advantage in 
reading to less than centimeters. About as good 
results are obtained as you would get by reading 











s milli m s In king cuts and 
] s,n to centimeters, as the deci- 
is too arse to grade by. 3esides in 


quantities simply add the two areas, 
out the decimal point and you have the 
j ters is for a 20-meter 


lividing by 2 and 27 as in 





General Instructions. 
CONCESSIONS.—In doing work in the tropics, 
it is well to keep in mind the fact that it will 
take at least twice as long and cost twice as 
ork would if located in the 








much as the sa 





United States 

In getting a concession do not accept too short 
a time-limit upon your work either in starting 
! npleting Get as liberal an allowance of 
time as the government will consent to. Then 


begin the work as soon as possible and push it 


to completion as hard as you can. Doing your 
best, you may consume all the time allowed, 


and have to ask for an extension. This will gen- 
erally be granted if the contractor has already 
shown an earnest disposition to push the work. 
Get a liberal concession as to grades and curva- 
ture, as it may sometimes be necessary to use 


steeper grades and sharper curves than you ulti- 





nately intend shall prevail In a sparsely set- 
i intry, W labor is searce, it is good 





policy to put in te 






rary and cheap construc- 
tion, whenever it will save either time or money. 





Ge the road into operation, and earning 
m should be the first consideration. Re- 


member, also, that in the tropics, permanent 
work and improvements can be made for less 


y and in a shorter time after the track is 


laid than before. Therefore sacrifice everything 





to the advancement of the end of track, and 

the putting of the road in operation. Then if 

the traffic should not come up to the expectations 
the 


¢ 


of the projectors, improvement work can be de- 


ferred until the earnings of the road are suffi- 
cient to justify the expé€nditure. If this policy is 
not pursued, the road will perhaps go into the 
hands of a receiver as soon as it is opened for 
traffic. 

THE CHURCH.—The Re 


gion is almost the 





tries, and the clergy have a controlling in- 
fluence over the people, and their ill-will is a 
thing to be carefully avoided. Conform, out- 


wardly at least, to the prevailing customs of 





country Doft your hat when you pass an open 
church door, or when a religious procession is 


passing in the street. It won't hurt you, and it 





may prevent a shower of rocks flying about your 
ears, if you don’t. 

The local priest is generally an educated, com 
panionable fellow, really more liberal than his 
parishoners. A call on the priest, an occasional 
invitation to dinner, a social glass, a delicate 
ffer of a small contribution to the church, will 
generally suffice to put you in good standing 
You need not attend the church if you don’t 
are to. The word of the priest is law to the poor 
eons, and he can prevent them from working 
for you, or from furnishing you with supplies, or 
rendering any service whatever. Get on the 
good side of the padre by all m 

If there are a large numbe r of natives col 





lected in one locality on the work, and no priest 
near by, get the bishop to send one, support him 
and treat him well It will pay in the increased 
peace and contentment of the laborers. 

THE LOCAL AUTHORITIES.—You are also to 
stand well with the local authorities, the Alcalde, 
the Governor and the President himself. Where 
large bodies of men are collected, there are al- 
ways a number of bad, unruly men to make 
trouble, especially on pay-day. The authorities 
will always cheerfully furnish a squad of soldiers 
and an officer to keep order. The contractors 
are thereby saved the trouble of taking the law 
into their own hands. The pick-handle and re- 
volver play is bad _ policy. The contractor 
thereby comes in conflict with the authorities, is 
arrested, fined and perhaps imprisoned. 

The officer and the priest are always well-edu- 
cated, courteous gentlemen, and can be invited 
to the hospitality of headquarters and to mix 
socially with the employees there. 

Do not undertake to be a missionary and a rail 
road builder at the same time. Let your own 
conduct be irreproachable, but don’t interfere 
with the religion, morals, customs or habits of 
the natives or the political affairs of the country 
“Mind your own business” is a good rule there. 
Don't affect any “holier than thou” attitude. 
Remember that you are doing a good work and 
that the locomotive is the greatest civilizer of 
the world, and will silently dispel more narrow- 
mindedness, bigotry and superstition than all the 
missionaries you could send into a country. It 
is also a sure cure for revolutions. Witness 
Mexico, before and after taking. 

Successful railroad contractors in the United 
States will not necessarily succeed in tropical 
countries. It requires something besides energy. 
push and bull-headedness to succeed there. 
Brainwork and forethought will accomplish more 
than main strength and awkwardness. 








Don’t squander all your capital on influential 
men, grafters and men with an ax to grind. 
Don’t charter any old rotten ships to please a 
friend. Be sure the owners don’t want to get 
rid of them, to collect the insurance. Don’t send 
river steamers, tugboats or other small craft not 
intended for sea-service to sea by themselves. 
They should be accompanied by a _ sea-going 
steamer, and taken in tow, with only men enough 
on them to manage and steer them. They should 
travel along the shore, only in good weather, and 
should go into a harbor during stormy weather. 
It would be better to send such boats to foreign 
countries in sections when it can be done. 
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An Additive Method of Computing Run-Off 


to Sewers.” 
By CARL H. NORDELL.} 
Probably the first attemp. to formulate a method of 
storm-water sewer design was made in 1849 by an Eng- 


lish engineer, John Rowe, who compiled a set of tables 
the acreage supposed to be drained by various 

laid It was, natur- 
illy, extremely crude, no allowance being made for any 
of the varying factors of different drainage areas, such 
is fainfall, 


showing 


izes of sewers, to different grades. 


imperviousness, slope or manner of collec- 


tion, all of which have a marked influence upon the 
necessary sizes of sewers. 

This crudene was, to a certain extent, remedied by 
formulas so constructed as to take some of these vari- 
ables into consideration. The first to come into general 
use was the Biirkli-Ziegler, 

/S 
Y= ACRY— 
in which A is the acreage, R the maximum rate of rain- 
fall in inches per hour, C a coefficient of imperviousness 
ind NS the average slope of the drainage area in feet per 
housand. 

This formula has usually been found to give too small 
r sults and it was probably this that induced McMath to 
propose his modification of the expression from data 
obtained by gaging the flow of sewers in St. Louis 


fhe formulas devised by Hering and Parmley give still 








ater results than MeMath’s. For the purpose of com 
parison they may al! be written in the same form 
Birkli-Ziegler, Q is g-% CR 
McMath, Q =~ A™ S'?® CR 
Parmley, 9 = A‘*83 §°5 CR 
Hering, QQ — A®™ SS" CR 


It will be seen that the form has been kept exactly the 
ame but the and S changed so as to give 
greater results. Then, too, the tendency been to in- 
McMath using R = 2.75 while Parmley took 
considerable increase. 


exponents of A 
has 
crease R, 
b= 4 

These formulas are entirely empirical and give correct 








+ 


results only for areas identical with those from which 
Y '? oe oe 
sj | | c# 
a eS A '3| Ic | ID | 
"Man hi wild 
| P mn A s' 
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Fig.l. 
they were derived, because of 
tors in determining run-off—the shape of the area, the 
manner of collection and the time of concentration—are 
left out of consideration entirely. Then, too, the value 
of S affects the run-off in an entirely different manner 
in different portions of an area. For instance, a large 
3 in the upper portion of an area and a small 


Fig. S. 


some very important fac- 


value of S 
value of S in the lower portion tends to a large run-off, 
since the maximum rate of rainfall from the upper end 
reaches the lower end of the area before the maximum 
rate in that portion has been discharged. Obviously, 
if the slopes are reversed the opposite condition holds, 
even though the average slope of the whole territory re- 
mains the same. 

The ‘‘Rational Method’’ of run-off determination, as 
developed by Emil Kuichling, overcomes some of these 
inaccuracies. Here the time of concentration is em- 
ployed in determining the run-off. Q is taken equal to 
ACR, in which A is the acreage, OC the coefficient of 
imperviousness and R the average rainfall for 7’ minutes, 
T being the time taken by the water to flow from the 
furthermost point of the area to the point under consid- 
eration. This method does not, however, adapt itself 
exactly for varying and manners of collection, 
for it will readily be seen that we may have any number 
of areas whose time of concentration from the further- 
most point is the same and yet vary widely in shape and 
manner of collection. 

When Parmley designed the Walworth St. sewer in 
Cleveland, which drained a triangular area, the line of 


slopes 


the sewer being approximately the median of the 
triangle, he found that the time of reaching any point 
in the main trunk was about the same for the limits of 


the area. Instead of applying a formula directly in order 
to determine the run-off to be carried by the main sewer, 
the run-offs for the contributory trunks were determined 
by his formula the discharge of the main trunk 
was taken as their sum. This method was undoubtedly 
correct for that particular drainage district, but could 
not, of course, be used for any drainage district in 
which these peculiar conditions did not obtain. None 
of these formulas or methods can therefore be relied upon 


and 


to give correct results for all areas and considerable 
judgment must be used in applying them. Since using 
an empirical formula with judgment involves much 
guess work, it would seem better to outline a method 


correct in theory and employ judgment in fitting prac- 
to theory. 
If, therefore, we 


tice 
begin an investigation of run-off 
*A paper read before the Municipal Engineers of the 
City of New York, Feb 24, 1909. 
+Bureau of Sewers, Borough of Queens, 


City. 


New York 


from a surface such as an inclined where the 
most simple conditions possible prevail, we will probably 
be enabled to build up a method of determining the 
run-off from any area made up of a number of such sur- 
faces. 

The: rainfall is, of 
siderable time 
some time during the 
will here be called the 


plane, 


course, never constant for any con- 
therefore be at a maximum for 
the This 
“maximum and the greatest 
flow of storm water past a given point, ‘‘maximum 
flow.’’ Suppose the plane to be included from the upper 
edge P’ to the lower edge P, the length of time taken by 
the water to flow from P’ to 


and must 


continuation of storm. 


rate”’ 


age system these simpl« 


as sidewalks, 


areas are in reality very small, 


such courtyards, roofs, ete., but as hair 


splitting accurecy is not needed we 


ordinary city block on the area draining into a 
basin as being a simple area 

The primary determining run-off is in 
ing a rainfall for which the 
Fortunately we 
data for this, giving 
each five minutes of a 
sufficiently 


point in 
curve sewer 
present 
rates of rainfall for 


shall be de 
signed, have at 
the averags 


storm Formerly it 


fairly good 


was consid 


ered accurate take the average rainfall 


bu 


for en hour a 1 basis in sewer work, t it has been 





P will be called the time 
length of area The N 
probl«m is to find the amount | 
and occurrence of 
the maximum flow at P. 

In Fig. 1 let the line OY X 
the rainfall curve 
storm, of which the 
are the time in 
reckoned from the 
the storm and 
the ordinates the actual rates 
ot rainfall in inches’ per 
Then, if the time 
length of the plane be M, or 
the 


the 


> 
4 
7 


time of 


N= 
eS 
.> 
Vo 


per Hour 
” 


represent 


of a 


w 


wy 
abscissas Y 
minutes 


beginning of 


Inches 


- 





hour 


rv 
Actua/ Fate 


distance between the 
dinates 7 and 7”, 
mum flow will 
when the 


between th 


or- 


maxi- 
occur at P 
area of the 


the 


of Rainfall 


curve 
ordinates be 
greatest as they are 
moved over the curve M min 
utes apart and will be equal to 
the product of the area of the 


comes 


Rate 





| 
| 


age ss | 





plane and the average rate fe) 0 
of rainfall between 7 and 
T’. This average rate is, of 
course, the area of 
the curve between the ordi- 
nates, divided by M. 

In order that these results should hold exactly it would 
be necessary that M should not change for different 
values of the maximum flow and that the velocity over 
the plane should be uniform. This can never be exactly 
true, but since it is proposed to use these results for 
small areas the more apparent than real 
and if correction were the ultimate results would 
be affected only to a very small extent. 

If the maximum flow is collected into a channel at th 
and conveyed to a corner, C, the 
the maximum flow at C can be de 
same manner, if the 
taken as M+WN, N being the time taken 


FIG. 3. CURVES 


equal to 


(See Table I. 


only, error is 


made 


Ige of the 
and occurren¢ of 
termin d in the 
the ordinates be 


4 plane 


tim 


distance between 


by the water to flow the length of the channel. 

Let us now consider the conditions obtaining in a sewer 
or channel when several of these simple areas are 
drained into it In Fig 2, let A, B, C and D be such 
simple areas draining into the sewer SS; flowing from 
S to WS’ 

If the maximum flow from A occur at the time, 7, the 
maximum flow at B has run off by the time the flood 
wave from A reaches B, that is 7’. This area is then 
discharging at a rate due to 7’; that is, the flow added 
at B is due to an average rainfall between the time- 
length ordinates of B on the rainfall curve with the far 
ordinates taken as 7’, multiplied by the area of B. Then 
this combined flood wave passes to C, when another 
quantity of water is added equal to the area C multi- 
plied by the average rainfall between its time-length 
ordinates with the furthermost ordinate taken at T”, 
ete, It is possible that the maximum flow at any point 
will occur before the maximum flow from the further- 
most area arrives, if the near areas are large and the 
further areas small In this case the maximum flow 


maximum flow from the near areas 
plus a pre-maximum flow from the further areas. Sup- 
this were the case at D, then the miximum flow 
would occur when 7’ was taken, so that the average 
rate between its time-length ordinates was greatest, and 
the maximum flow would be equal to the sum of the 
maximum flow from D plus the pre-maximum flows from 
C, B and A obtained by multiplying their areas by the 
between their time-length ordinates, the 
being taken, respectively, at T”, a 
from 7”’ If the areas are unequal 
in size the time and amount 
determined by trial. 


would be equal to the 


pose 





average rate 
further ordinates 
and 7%, reckoned 
in time 
of maximum 

We 
of occurrence 


length and vary 
flow can only be 
therefore, determine very accurately the time 
and amount of maximum flow from any 


up of such simple areas. In a drain- 


can, 


complex area made 
TABLHO I. 


Duration of excessive rate, min.......-.- 
Precipitation during excessive rate, ins 
Precipitation before excessive rate, ins 
Total precipitation, ins. daa at 


Total duration, min........--- hs ee ah ae ae 


for figures of this and four other excessive 


FIVE EXCESSIVE RAINFALLS 








20 wD 7 ~ 40 50 ~ OQ 
Time in Minutes. 
FOR EXCESSIVE RAINFALL AT NEW YORK 
CITY, AUG. 1, 1904. 


rainfalls at New York 
learned by costly experience that such data are almost 
worse than useless. 

The storm curves are plotted from the rain gage 
records of the Department of Water Supply, Gas and 
Electricity in Brooklyn and the U. S. Weather Bureau's 
gage in Manhattan, New York City The records of 


t 
excessive storms were compiled by the Bureau of Sewers, 


Borough of Brooklyn, by who ourte they wer 

furnished to me, and show the average rates of rainfall 
for each five minute fter the beginning of the x 

cessive rate. Only five of the most exceptional have 
been plotted in the form shown hers [We oduce 
only one of the diagrams (Fig. 3), but give in Table I 
the leading figures for each of the five orm Ed.] 


The curve marked ‘‘actual rate’’ was drawn by a “‘trial 


and error’ method in such manner that the average 
value of the curve between the five-minute p riods cor- 
responds to the average five-minute rainfall shown by 
the records As this method allows consid-rable latitude 
in drawing in the curve it probable that the real curve 
differs somewhat; but pair were taken that it shouid 
be as simple and consistent as possible 

The curve marked ‘‘average rate’’ is the average of the 


proceeding five-minute rates—the usua! rainfall curve 

It will be noticed that some of the storms have also a 
dotted line marked ‘highest average rat This is due 
to the fact that in these storms the highest average 
rates occur after the storm has been in progress For 
instance, in the storm of Aug. 1 1904, (Fig. 3), th 

average rate for the first ten minute was 1 in but 


cond ten minutes was 3.6 in 
of these excessive 
invariably in the 
are most favorable 
rainfall being 
have occurred in 


the averege for the s 
One striking feature of 
is that they 
months, when the conditions 
large percentage of the 
paved surfaces. Only 


most storms 


occur almost summer 


for a 
absorbed by un 
the 


two winter 


months when the ground is frozen and practically im 
pervious. Undoubtedly a curve could be chosen large 
enough to absolutely preclude any danger of the sewers 
ever being flooded by these storms, but it is doubtful if 
such procedure would be wise. In the first place, the 
initial cost of the sewers would be very great, indeed, 
and in the second they would be ill adapted to serve 
sanitary flow if they were “‘combined sewers.”” In New 
York City it has, I believe, been rather general practice 
recently to use McMath’s formula, with FR taken as 3. 


how much rainfall this provides for it is difficult 


to say—in fact, it varies with the area. As will appear 
rainfall of 3 


Just 


later, however, it seems to provide for a 
IN NEW YORK CITY 
July 10, July 12, Sept. 12, Aug. 1, July 5, 
10:05. 1899. 1906 194. 1901 
+54 80 50. 60 80 
2.11 2.19 1.47 1.80 1.70 
04 0.0 0.11 0.0 0.0 
2.56 2.19 1.58 1.80 2.02 
101 80. 67. 60 141 



































































































FIG. 4. 

















FIG. 5. 
TIME 








was thought better to use them rather advisedly, taking 
10 min ‘ the time-length for both street and roof 
water combined of the average block 600 to 800 ft. long 
with grades ranging from 5 to 20 ft. per 1,000 and 5 
mir is the time-length of very short cks or long 
block where the grades were over 20 ft. per 1,000 
When the blocks were very much longer or had a greater 
proportion of natural surface, this time-length was in 





reased to 15 or even 20 min Probably the assump 
on of 10 mins. t he average block is too large and 
the real tim nearer 7 or 8 mins., which means mor 
rapid coneentration and consequently greater run-off 
but it was thought best to be somewhat conservative in 
t! respect until more data are available. 
One of the difficulties in using any method, involving 
the time of concentration, has heretofore been the labor 
rive finding the time of running in the sewer 

The velocity had to be obtained from tables which in 
volved product of factor ind then the time 


in minutes wa 
by the 


utes. 


ength of a sewer 
1 


velocity in feet per second and reducing to min 
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other 


DIAGRAM FOR DETERMINING AVERAGE RAINFALL ON 


running 


full, 


collect 


thus 
with 


pr 
a 


provided 


oviding 
margin 
for 


for a 
of 
converting 
depths of flow on the left-hand side 


A NEW SLIDE RULE FOR COMPUTING RUN-OFF TO 


SIMPLE AREAS OF KNOWN 


carrying 


the ¢ 
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he I bsolutely no da ipon tl very important the corresponding divisions on N O18 and N 1D 
oO id it mu be worked out from certain assump- and also a line for proportioned in by N O13 and 
ol Suppose a block SOO ft. long and 200 ft. wide to N O15 By using the runner to project the intersec- 
) loped » that h drainag is all to one corner tions to the H ale the rule is read as before. Suppose 
rom the corner diagonally opposite TI total length the sewer to be established and the time of running 
of run-off for the flow from the streets is then 1,000 ft wanted. The method of procedure is as follows: 
If the velocity the gutter is 1.5 ft. per sec., the time Find the drop of the sewer on the right-hand H scal 
of runni or h 1000 ft n the gutter would be ind set it over the division corresponding to the size 
ibout 11 min ind > me were allowed for the on line representing the assumed coefficient of fric 
water flow the 15 or 2 f from the center of the tion The time in minutes may then be read off on th 
rec itler the total me-length would be 13 4 ale over the division corresponding to the length on 
in for flow from the street area If the velocity the right-hand L scale. With the same setting the 
in the wer draining the roofs and yard taken at velocity in ft. per se may be read off by looking over 
3.5 p ‘ ind the time o roof the length on the left-hand IL scale and dividing the 
and yard iken as 2.75 min of reading by 10 The scales are adjusted for the sewer 
roof und ya rea become 7.5 S A hese da running .8& full; a point where the velocity is practi- 
are based issumiptions that do not always hold true cally the great and the discharge .98% of the dis 
30-4 ) 3.0 
Ee: 
sat SNP 
++ fi AN 
2544-44 4 ‘AYE 4 } } 4 { 425 
$j} +} same vans 
ee eS at ek ee. 
ae a 
$j if) iA rATI Art 4 
20t4+-+}-++- fH ++ +} 4 Hr 4 } 4 na 42.0 
| SS SS ee ak, wa ae ee ‘oe = 
tJ Ct } } 
CF BERR RELT ES AA f 
| ee ee ee ee ee a. = 
| ; sp + f. 
15+ t+ fo tt} EAE EEE A \ AAS mM ORSAC } } 15 
oS Sa SSSR a ee ee be + c=. } 
. —-— + + + - os + . 
+ + + + o-+--+ + -4 -4¢-+- + ++ + +X+ + . +N + 
J qe: ; } iw +4 e 
+ } ee Se ee ee i 1 < pA RA Nf — t t 29e p 
f £0. @ERERBESBREERESs Clas ; TNS ie os bs tm Eg 
=. } + Pe pe oe yp ep ee 
10} + BSS SSS SS ew wie a , KS EPINCEE Sate ear 10 
See! SSeeRene i 2 » Se f 1 an wd eat ale ae, Ne bas 
i, ee } 7 } Se t ' | 
+ 4 + 4-4-4 4 4 4 + > > + + + — + + + +e +--+ j 
ae! Se SSeS SSS eee See ea a ae So Ne ae oe | 
hidebod Sane SBSESa ; . $ ae he Saat a | | | 
s eS ae 
054+ ++4+ } SED see el Se SS oe ; . a ; a +4405 
T > jet = 3 
§ a . 
. solic tee sli ned om 
fng. ews | | fa! Rete 
ou et A H}{c--'- #—#"—-/#"' =e! ducal Sees! aS ee 4th dt dt tt dt di it i GQ 
@) 5 10 15 20 25 30 35 40 45 50 vO 60 


maximum 


ca- 
lis- 
and 








266 ENGINEERING NEWS. Vol. 61. No. 10. 
fo be ‘ course, a Ie r yrder ‘ ome this difficulty the author de- a scale for converting the time and velocity on the 
, 0 ) i er 2D » meke tco a slide 1 Fig 4) so arranged that if the right-hand side of the rule. The reverse side of the 
lica e} | 1 , I i ent dro of a sewer were known, one rule is graduated into ordinary logarithmic divisions, so 
y ) oO é , th Borough of nz would give t time required to flow the given that it may also be used for ordinary computations. The 
Que ken nint ind then le At th ul time the rule has been so de- rule is manufactured by the Keuffel-Esser Co., of Ho- 
600 Le i » avoid e necessity of reducing to a rate boken. It is 20 ins. long, engine divided, the gradua- 
‘ or per « no r to find the capacity of a sewer. The tions being in black upon a white celluloid face. By its 
(7 $14)2 I based Kutter formula and correct positions use the labor involved in finding the time of con- 
of cou uctu orm curve an es ar ) he scale worked out for N .013 and .015 for brick centration is so much lessened that to determine the 
verage rainfal follow ; for 10 mins.: 2.05 ins or « I sewers and N 013 and .O11 for pipe run-off by the additive method requires very little more 
r vo i O98 in or 60 min According to record Ww time than if a run-off formula were used. In order to 
f ! 1 Brookly I 1895 to 1906, inclusive, th rhe use of the rule is as follows: Suppose at a cer- further expedite the determination of run-off I have 
; or 14 } Oe 1 14 time the 2.05 oint a quantity of 100 cu. ft. per sec. is to be prepared a diagram which gives at any time the aver- 
for 25 mins 1) time ind a 1-in. rate for 60 lischarged through sewer 700 ft. long, whose coeffi- age rainfall on simple areas of known time-length. 
, 13 S ) equalled or exceeded al ie of friction is .015. If 700 on the left-hand L In Fig. 5 the inner curve represents the actual rain- 
hree 1 y , jualled or exceeded the fir (Fig. 4) set under the required quantity, 100, ' fall, the outer curve the average rainfall. The inter 
—— .d ning Is €q or exceeded the la ‘ ie cu. ft. per se scale the different drops required mediate curves show the averege rainfall on areas of 
wo I refore obable that a system vy vario izes of sewers may be read off on the left- the time-lengths indicated on them. These were plotted 
esigned will be looded bo every wo years, wher hand H scale over the divisions corresponding to the from equations representing the average value of the 
1] the iter i i har from a territory izes on the line N O15. If the coefficient of friction rainfall rate between two ordinates moved over the actual 
ntly develo » give tl med percentage of were assumed as N O13, the rule would be set as be- rainfall curve, separated by a space equal to the time- 
for but the required drop would be read on the left- length of the area Consequently the discharge of any 
I rae ou he 1 n ( i necessary to hand H seale over the division on the line N = .O13. simple area of known time-length may be found at any 
know ‘ ly tl me-|] I block It will be seen by the form of the rule that any ceoffi- given time by multiplying its area by the value of the 
Ley o be co lered np Unte ly ‘ may be interpolated by drawing lincs connecting ordinate of its curve at the given time. The curves 
* , 
Linn ledusltees clouded 
“ mates 4} ’ a, ome 
as ataaarii lag 
ay * PLO, tee eee 


. hee ek Peo, Mehatcian ora 


WERS. 


were plotted for 5, 10, 11, 12, 13, 14 and 15 mins.: then 
for every 2 mins, to 25 mins. and then every 2.5 mins. 
to 35 mins. 

Only two of these curves are generally used for sepa- 
rate blocks—the 5 and 10-min. curves, as their tim>- 
lengths are not absolutely known and it is therefore 


useless to attempt much refinement. The other curves 


for the purpose of determining at any time the dis- 
charge of a sewer which dreins a number of blocks. It 


are 


will be noticed that the rainfall curve does not commence 
at zero but rises from %%-in. to 3 ins. at zero mins. 
This is in order to allow a margin of safety if a pre- 


maximum rate of rainfall 


sionally in 


is considercd—something that 
practice; a pre-maximum rate 
advisedly. 


Nappens occé 
used 


the 


must however be rather 


In order to use additive method it is necessary to 


keep careful rates at each sewer determined, showing 
the acreage drained at each street intersection, the av- 
rage imperviousness, the time of concentration, ete. The 


form of notes shown by Table II. is the one adopted in 


the Borough of Queens and has been found to answer 
its purpose very well. 

In the column headed ‘‘A”’ is shown the block acreage, 
including street and roof area, whose drainage is ad- 
mitted at the point under consideration. J represents 


of the 


coefficient of imperviousness, 7’ L, the time-length 
block, 7 the time at which the quantity dis 
charged is to be found, Q the quantity discharged at the 


time 7. Tho> ‘‘total A” is the sum of all the separate 
acreages, the ‘‘total A J’ the sum of the products of each 
acreage by its imperviousness, ‘‘total Q’’ the total max 


imum quantity to be carried, which, of course, occurs 
at the time 7. The last three columns require some 
explanation: when the sewer discharges into another 
one, the time of occurrence and amount of maximum 
flow for the two sewers combined must be determined. 
The time of occurrence will be almost invariably the 


time of arrival at the junction of the larger maximum 


quantity and will be equal to the larger maximum flow 


plus a post-maximum or pre-maximum flow from the 
other sewer. In the table the maximum flow in the 
Tenth Ave. sewer is smaller than the maximum flow 


in the Twelfth St. and arrives at the junction 11 mins. 
before the maximum flow from the larger sewer. It 
is clear, then, that the combined maximum occurs at the 


time when T 35; therefore the quantity added to the 
Q in the lerger sewer is due to each of the areas dis- 
charging at a time 11 mins. later than the time pre- 
viously considered. Of course, this quantity might be 








TABLE 





i 


ntir 


FORM 


Or 


1u 


Ot} 


tion 


n 


OF 


A 
of 


9 


4. 


ve. 


12th 





NOTES 


0 


0 


Time at 


St. 


USED 


Sewer in 10th Ave., from Ist St 





Sewer 
a) 


12th 


sewer. 


IN 


THE 


T.L. 
10 
10 
10 


in 12th 
1 


$s 


Q: 


t., 240 
from 


ADD 


35 


min 
10th 





ITI 


from 


No 
Ave. 





VE METHOD OF COMPUTING RUN-OFF TO SEWERS. 

to 12th St. 
Total Total 
A. A.l. 


Total Equiv. 
A. Ty Q; 


Q. 
9.0 








2.0 36.5 24.15 31 32.6 
10th Ave. to 15th Ave. 
0.9 620 345 492 300 ie ‘ 


water admitted at 11th St. 
sewer added 








ob 


ho 
fol 


the 














March 11, 1909. 


ENGINEERING NEWS. 








calculating the discharge each block 


time 7 


obtained 


the 


by 


for but in the « larger 





1.5% 
rainfall urve of McMath formula s Rk 
w he R in the formula, by co dering h 
2 i 

















plus 11, ise of a 
sewer, this would involve considerable work We can 
however, approximate this quantity ve closely by the 
following method: If we take the time of collection at 
the last point as the time-length of the area and divide 
the total @ by the average rate of rainfall for that 
time we obtain the equivalent imple area, In this 
case the equivalent area is 28.3 and the time-length 20 
mins If we then multiply 7 
this equivalent area by the ' 
rate for an area of time | 
length, 20, at a time 11 min 4 { 
after the maximum or 31 a | 
mins., we obtain very closely = | 
the discharge of the sewer * 2 + t 
when 7 so at Twelfth St - | 
It will be noticed that the ¢ | 
total A I for the Tenth Ave Ss t t 
sewer is 24.15, a smaller fig = | 
ure than the equivalent area, c | 
28.4. This is due to the fact 2 | | | 
that the greatest amount + | 
of territory is covered in the a | | 
first portion of the 20 mins | 
consequengly a high rate of 
rainfall is collected from . 
the greater portion of the 0 q 
area. If the collection were |! 
absolutely uniform the total 1! 
A I would, of course, have I 
been equal to the equiva Hy 
lent A. : 

This, then, constitute a : 
very good check on the FIG, 6. RAINFALL 
work, as in most cases wher 
there is a large difference QUANTITY. 
between the total A I and 
the equivalent A, the reason McMath’s Formula: 
is apparene on inspection of 
the area. In some of the if R 3 and t 
cases that have come up with 
actual areas the equivalent 4.77 
A has been 50% greater than Then R’ 
the total A 7 and in other ae 
casts it has been 15% less. er 9 
With small areas whose (t 
collection is fairly uniform \nd me 
the difference is almost 
nothing, thus showing that four uch areas Kuichling 
method of run-off determination holds, 

The time occurrence of maximum flow is not alway 
the time of collection from the furthermost point of an 


rea, but in practice such c2s:s are usually apparent a 
first glance. Where any doubt exists, however, it is 
best to determine this by trial 

No corrections have been attempted for the velocity 
in the sewer varying with the quantity discharged 
Luckily this variation probably affects the results very 
little until the sewer begins to run le than half full 
After the discharge falls below one-half of the maximum 
the velocity becomes much less and probably the actual 
quantity discharged is somewhat in excess of that ob 
tained by the method described above. It would, how- 
ever, be folly to attempt corrections for this before the 
actual time-lengths of the blocks are determined—a 
factor which has vastly more influence on the size of 
the sewer If these time-lengths were known fairly 
accurately we could undoubtedly design a system with 


a very small factor of error, providing the imperviou 
ness were absolutely known 

This method can also be very readily used so as to 
allow for the velocity and direction of the storm over 
the drainage area by merely adding to or subtracting 
from the time for which the discharge of the blocks are 
computed 

For instance, suppose it were Known that the exces 
sive storms moved in the direction of the flow in a 
sewer. It is clear that we should then subtract the 
time taken by the storm to travel the distance between 
two points of admittance of storm water from the time 
of running in the sewer and use the difference as the 
time distance between the areas. If the storm moved in 
a direction contrary to the flow in the sewer we would 


add the time instead of subtracting and if it moved 
obliquely to the sewer its component velocity would be 
used in the same manner. 

It will, perhaps, be argued that as the time of col- 
lection from the blocks is not known at present, that 
any method of run-off determination depending upon 
this time is valueless, but as this time error is prob 
ably not more than 2 or 3 min at the most, the re- 
sulting error in the maximum flow is small in compari 


son to the error introduced by using any run-off 
formula. 

For instance, an examination of McMath’s formula 
proves absolutely that it cannot hold true even if the 
collection were uniform and the time of concentration 
depended upon the acreage and the average slope. 
Parmley, in his paper upon ‘‘Rainfall and Run-off’’ be- 


fore the American Society of Civil Engineers deduced the 





FORMULA, SHOWING HOW RAINFALL 





Minutes 


RUN-OFF 
A MINUS 


CURVE DEDUCED FROM McMATH'’S 
MAY BECOME 





Average Rate 
(t 11.2) 
“ry 
Actual Rate r:ferred to t 11.2 «s origin 
Tiuis is of course the average rate of rainf Now it 
is clear from the form of the equation that the curve 
passes through » When t = 8, which, strictly inter 
- ? 
preted, would mean that the average rate of rainfall 
would be very high, indeed, for values of 7 a little 
greater than S minute If, however, we assume that 
he curve starts at the point 7 11.2 or the time re 
quired to drain 10 acres with S 10, and take R as 3, 
the average rate for the 11.2 minutes becomes 3, which 


is a fair value The curve does not, however, huid true 


b:yond th point; for instance, the J-in. rate for 11.2 
minutes means that thet precipitation is .56-in. Now, 
according to the curve the rate of rainfall for 15 minute 
is 2.18 ins., which means a precipitation of only .545-in 
Therefore, more rain i ipposed to fall in 11.2 minut 
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0 10 30 
Fig. 7. A Further Illustration of the Unsatisfactory 
Character of the McMath’s Formula. 
15 
This can very readily be 


than in evident absurdity 


shown by plotting the 


minutes in 


actual 


rainfell curve as derived from. the iverage rainfall 
1.59 r 
R 
5 


— 8)? 


V (t- 


the average rate of rainfall then if 


— represents the precipitation or integral 


irve ¢ i 1 S i erred 
1.07 13.2) 
11.2 w \ h i by differ 
. $77 (f+ 11 
oro (S) 
. 2 
(f “= 

referred to t 11 orig 

h curve I verag I i ve a 

he diagram, | 6 It w t noticed tha he r i 
f drops away to I Is qu y 11.2 minute but 
So redeem f by imb ipidly » tl 
rate, where it remain ) on me Tt inalysi F Ly 
perhay be n with bjectio ! he ne ) 

- l 
really S, which in a way is well grounded 
VAs 

But, although this is true, it cannot be denied that ji 
conceivable that there are areas wher he expt ion 
give the time correctly In fac the writer plotted 
the results from an area whose time o lection corre 
ponds very nearly to this In Fig. 7 the crosses rep 
resent the rates of rainfall as given by MeMath o 
mul ind plotted according to the time required for 
concentration The time of the first block was taken as 
1 minutes, instead of the 8 minutes used by Parmley, 
with the result that the curve corresponds very closely 
with the curve he deduced, but is minutes further from 
the origin Now, as this initial time of running the first 



























































































block is not known, but the time of running in the sew- 
ers is, the only error possible is one affecting the position 
f the origin In order to overcome this, the curve was 
moved toward the origin until a point was reached 
where the actual rainfall curve would not have minus 
values and would decrease from the 3-in. rate in a fairly 


rational manner This position was not reached until 





time for the 3-in. rate was about 2 minutes. But, 
from the curve, the 3-in. rate applied to an area of about 
>) acres; thus, in order for the results to hold, the time 
of concentration for 40 acres must be 2 minutes—some 
thing rather difficult to conceive. If the portion of the 
curve with values of R greater than 3 had been con 
idered the result would have been even more absurd 
It seems rather strange that so much time and labor 
should have been spent in the effort to establish a run 


off formula It i 
that 


becoming 


impossible, in the 
will be even 
eldy, as 


1uthor’s opinion, 


to devise one reasonably accurate 


without unw to 


for in the 


t would have cont 


pre 


ain 


more variables than are allowed sent 





formulas and three of these variables are of such nature 
to render it doubtful as to whether they could be em 
bodied in a formula at all “0 


For instance, we have seen that it makes a great dif 
ference in what portion of an area th highest slop 


itest degrees of Then 


run 


lmperviousnes occur 
the 
be 


may be 


too, th hape and manner of collection influenc 


ff to a marked extent. 
except as a rough 


Formulas should never used 
off 
expected and even heré their use probably be di 
ed the of 

considering the area to be a simple area 
flexible than the method I have outlined 
Any rainfall curve be used. The 
itself perfectly areas any 
corrections and can be intro 
the primary 
made may be deemed 
fall flattened allow for 
water required to form a surface film 
being held back from the sewers 
of water which to 
from 


guide to indicate what run 
could 
pen with 
and 


Nothing 


by estimating time concentration 


more 


ean be devised. may 


all 
refinements 


method 
number of 
For instance, 

mall 


can be 


adapts to and 


duced areas can be 
necessary; the 
the amount 
and fill the gut- 
for a time; the 
fill surface depressions 
of the 


sim ple 


as as rain 


curve to of 


ters, 


amount goes 


subtracted the beginning rainfall 


can be 
curve, etc. 


thi 
by 


refinement is not needed, but 
that of the fore- 


going factors are important, they could easily be allowed 


Probably much of 


hould it be found experiment any 


for Also, should it be found by rainfall gagings that 
the tensity of the storms varies considerably as they 
move over an ‘area the rainfall curve could be increased 


as the time of concentration became greater 


experiments upon small areas, that could be 


or decreased 


A series of 


made at comparatively small cost would determine most 
of these factor but the rainfall gagings would have 
to be extended over a number of years in order to be 


of value 

The as run-off to 
expected development of an area presents a ra 
The typical the sep 


usually be est 


umption of a percentage of provide 


for the her 


difficult problem development of 


arate blocks can mated fairly well, but 





in many cases it is almost impossible to foresee just 
what portions of the territory will be developed in the 
me the sewers are expected to prove sufficient Prob 
ibly the ideal solution of the problem is to build the 
laterals and small trunks large enough to take care of 
the run-off from the expected typical development and 
intercept with sewers only large enough to provide for 
a part of this run-off and so designed as to be easily 
relieved in the future. When for any reason this scheme 


is not feasible the assumed imperviousness may be de 
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ea 1 ir portion to tt irea d d For instance 
Ip] evelopment ¢ k blocks or ar 
to give a coefficie of run-off C, th 
I i whole rea, i Wer 
( 
nh id of m the ewer ire ex 
N 
t ! reduck rding 
the or 
) 
t 
I 
a 
' ! by th ewer, Q he run-off 
f tt who re were developed into typ block 
Mu t o that 
i 
a 
ae to tl 
wccordin to the expression 
iN | { A’ a 
a l )( ) 
t 
N /\A a 
the fir case the total imperviousne would de- 


erease from the maximum to the minimum in a hyperbola 
o that the decrease would be more rapid at first, and in 
the second case the decrease would be uniform, the locus 
being a straight line. Just what method should be used 
nd what values assigned to A C and N for any par- 

ular area can only be determined by a careful study 


of conditions It may be that some such factor as the 
first xpression occur in McMath’s formula and ex 
plain to a certain extent, why an analysis that does 


not take this into consideration leads to the minus rain 
fall, but inasmuch as the value of ‘‘M’’ in the formula 

not known, that can hardly be argued by even the 
most enthusiastic as a reason for its use. 

These remarks apply with equal force to the other for- 
mulas, as their form is identical. 

With an intelligent use of even the incomplete data 
now at hand there can be no doubt that the additive 
method surpasses in accuracy any other method of run- 
off determination 

SE 

A GASOLINE TRACTION-ENGINE DRILL.—For sev 
eral y.ars portable drilling machines have been equipped 
with gasoline-engine but not until recently have they 
been so designed as to use their gasoline motors in 
moving from place to place The explosion-engine out 
fits generally have been recommended only for localities 
where water and fuel were scarce or poor A gasoline 
traction type of well drill has now been put on the mar 
ket by the Cyclone Drill Co., of Orrville, Ohio, for general 
use, irrespcctive of favorable or unfavorable conditions 
for steam drills. The drill is built on general lines 
worked out on steam machines, but with some adaptation 

veccommodate the explosion-engine drive. 

As the machines had to be used on all sorts of ground 
it was considered necessary to mount the power appa- 
ratus so that none of the torsional stresses could fall 
on moving parts. The engine plant, forward and reverse 
clutches and all bearings therefore were put on a singlé 


cast iron sub-base. The traction drive is through a 
roller-bearing chain. The clutches to move the engine 
forward or backward are built on the lines of automobile 
transmission gear. Speed of the engine is varied, through 
i wide range, by a throttle valve. A battery and mag- 
neto are both used for igniting the charges and the cylin- 
ders carry two spark plugs. Cooling water 1s circulated 
by a gear-driven rotary pump. The machine, while mov- 
ng along the road, is steered by a hand wheel at the 
rear end. This turns the front wheels through a worm 
" 


gear: the wheels being mounted on be crank levers simi 


lar to automobile construction. A hinge joint is provided 
ibove the front axle so that excessive torsional stress in 
the machine frame is prevented in passing over bumps. 
When ready to drill, the road clutch is thrown to a dead 
osition and the engine is connected to the drilling end 
by a belt 
ae oe 

THE WATERWAYS COMMISSION provided in the 

River and Harbor bill passed du 







y the closing hour 


f Congress 1} 





been appointed as follows: Senators 
Gallinger, New Hampshire; Burton, Ohio; Piles, Washing- 
i immons, North Carolina, an 
Clarke, Arkansa r Alexander, New 
York Lorimer, Illinois; Stevens, Minnesota Waneger, 


ot Smith 


wn 














Pennsy Sparkman Florida, a Moon, Tennes 
er The appointments were made by the Speaker of 
he House and the Vice-President 

Se 


THE MUNICIPAL DOCK AND LAND RECLAMATION 
1 for Newark, N. J. (Eng. News, July 


heme proposed 


23, 1908) has been he 


d up for some time, owing to 
questions regarding the lcgality of the popular vote au- 
horizing the 


nditure of $1,000,000 for the purpose. 





The State Sur ne Court has declared the election in 





question to have been legal. It is expected that the 
Board of Public Works will proceed with plans for the 
improvement. 








Safety Valve Capacity.* 














DESCRIPTION OF VALVE-LIFT TESTS.— 


this assumption that 
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APPARATUS USED 





FOR TAKING VALVE 
LIFT DIAGRAMS 





TESTS OF SAFETY 





168) 





the valve under test 
boiler in the regular manner. 


the application of 
this rule to special requirements, and finally to indicate 
upon valve specifications. 

a safety valve geometrically determine 
the relieving capacity; 


circular micrometer gage, hand of which indi- 


rod through this gage case is solid, maintaining a direct 
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zage with a multiplication in the pencil movement of 
ibout 8 to 1, and with the chart drum driven by an 


ectric motor of variable speed, giving a horizontal time 





element to the record rhe team pre ires are noted 





nd read from a large test gige graduated in pounds per 
quafe inch, and an electric spark device makes it p 


it any moment, which is done to 





ible to spot the 
ferent pressures are 


il lift 


mark the points at which the 


each«d during the blowing of the 





quivalents of the pencil heights upon the 


fully determined so the recor 





ured to thousandtl of an ir 
In testing, the motor driving the | 











ind the pressure raised in the boil 
pops, blows down and clos¢ under the exact conditions 
of service, the pencil recording on the chart the history 
of its action. 

With this ippar vestigations and test were 
tarted upon seven mak of 4-in. stationary 





fety valves, and ts were followed with similar 
ones upon nine makes of muff locomotive valves, six 
314-in. All of the valves were designed 

for and tested at 200 Ibs The stationary-valve tests 
were made upon a 94-HP. water-tube boiler n 
the Babcock & Wilcox Co. The locomotive-valve tests 


of which were < 





were made upon locomotive No. 900 of the Illinois Cen 








tral R. R., the valve being mounted directly upon the 
top of the main steam dome. This locomotive is of the 
consolidation type, having 50 sq. ft. of grate arca and 
2,953 sq. ft. of heating surface. Although a great amount 
of additional experimenting has been done, only the re- 
sults of that mentioned above will be quoted in this 
paper. These lift records show (with the exception of a 
small preliminary simmer, which some of the valves 
have) an abrupt opening to full lift and an almost 


equally abrupt closing when rtain lower lift i 
reached Both the opening and osing lif are sign 





} 


cant of the action of the valv 
The résults of the 4-in. iron-body stationary-valve test 
may be summarized as follows 


t at opening was 


iverage li 
O44-in.; or excluding the valve 


the averages were .07-in. at open 





ing. The valve with the lowest 





had .O31-in. at open 
ing and .Ol7-in. at closing, while that with the highest 
had .137-in. and .OSS-in. Expressing the opening lift 


I S$ as 


percents of the highest, the lowest had 381.4%, the next 
larger 40.8% and the next 46.6%. Of the six 3%-in 





muffler locomotive valves, the summarized lifts are as 
follows: Average of the six valves, O74-in. at opening 
ind .Ot83-in. at osing verage excluding the highest, 


OG1-in. at opening and .031-in, at closing. The lowest 





lift valve had .(4-i ypening and .025-in. closi the 
highest, .140-in. opening and .102-in. closing. As per- 
cents of the highest, the lowest-lift 36.4%, 





the next lar 


The great 





rer 30.8 nd the next 46.4% 


variation (300%) in the lifts of these stand 





ard valves of the same size is startling and its real sig- 
nificance is apparent when it is realized that under exist- 
ing official safety-valve rules these valves, some of them 
with less than one-third the lift and capacity of others, 








receive the me rating and are listed of equal reliev 
ng value Three of these existing rule ire given as an 


illustration of their nature; the U. S. Supervising In- 
spectors’ Rule, the Boiler Inspection Rule of Philadelphia 
and the Rule of the Board of Boiler Rules of Massa- 
chusetts. 





RULE OF THE UNITED STATES BOARD OF SUPER- 
VISING INSPECTORS 


{ area of safety valve in sq, ins. 
W por sq. ft. of grat surface. 
Ax .2074 - W Ib of water evaporation per 
P 3 of grate per hour. 
P = boiler pressure (absolute) 
In 1875 a special committee was appointed by this 
board to conduct experiments wu] safety valves at 


the Washington Navy Yard 


Although the pressures used 
in these experiments (30 to 70 Ibs. per sq. in.) were too 


} 


low to make the results of much value to-day, one of the 
conclusions reported is significant: 


First: That the diameter of a safety valve is not an 
infallible test of its efficiency 

Second: That the lift which can be obtained in a safety 
valve, other conditions being equal, is a test of its 
effficiency. 





The pres¢ nt rule of the board as given above, formu- 
lated by Mr. L. D. Lovekin, C <ngineer of the New 
York Shipbutiding Co., was adopted in 1904. Its de- 
rivation assumes practically a 45 eat and a valve lift 
of 1/32 of the nominal valve diameter The discharge 
irea in this rule is obtained by multiplying the valve 





by the valve circumference (q7 D) and taking but 





triction of a 
the 


charge area 


75% of the result to allow for the added res 
45° over a flat seat. The 75 equals ay 
sine of 45°, or .707 This value for the 


D? 
(.75 a ) is substituted directly into Napier’s formula 








P 


for the flow of steam, W = A ~—. In the valves to which 
70 











‘ PI 1g 1 1ed to 
exist 

O3-in S-im. Wie. ...2..< 3-in 

OG-in. d-in. valve........ .16-in 

OO-in G-in. valve........ .19-in 

back to the valve lifts as given in the eighth 

iragraph, it i en that the highest lift agrees very 


ely with the lift assumed in the rule. If the valve 


lif of the different designs were more uniformly of this 








value, or if the rule stipulated either that the 
lift of 1/32 of the valve diameter must actually obtain in 
valve qualifying under it or that an equivalent dis- 
rge area be obtained by the use of larger valves, the 
would apply itisfactorily. However, the lowest- 

ft valve tested actually has but one-fourth this lift, 
he next larger less than one-half; and the average lift 
of all but the highest-lift valve (which average is .07-in.) 


but 56% of the lift assumed in the rule for 4-in. valves. 


MASSACHUSETTS RULE OF 1908.— 


A area of safety valve in sq. in. per 
W 70 sq. ft. of grate surface. 
A = —— 11 W = lbs. of water evaporation per sq 
ft. of grate surface per second 
P = boiler pressure (absolute). 


One of the most recently issued rules is that 


cou 


tained in the pamphlet of the new Massachusetts Board 
of Boiler Rules, dated March 24, 1908. This rule is 
merely the United States rule given above with a 3.2% 





rger const ind hence requires valves larger by 
mount rhe evaporation term is expressed in pounds 
per second ead of per hour and two constants 


-/0 


that 


are 


given instead of one, but when reduced to the form of 


Ww 


the United States rule it gives A = .214 — Figuring 


P- 


this back as was done abeve with the United States 


rule and taking the 75% of ihe flat seat area as before 








rule. 


ws that this ru ssume 1 valve lift of 1/33 of the 
ilve imeter stead of the 1/32 of the U. S. 
Since th cha of the assumed lift from 1/32 to 
1/53 of the valve diameter is the only difference between 
the two rules, the inadequacy of the U Ss. 


} 


rule 


just developed exists equally in this more recent rule of 


the Massachusetts Board. 


PHILADELPHIA RULE. 





G in sq. ins, 
{ G area in sq. ft 
P 8.62 P boiler pressure (gage). 


The Philadelphia rule now 
in use came from France 
in 1868, being the official f= 
rule there at that time and { 


area of safety valve or 


th lm 
that 


hown 
valv 
lifts 


vary j 
further than thi 


valves 


practice, 


The 


statutes 


use 


vented, 


pre 


ssure, 


were 


these 


is 





t 


in 


size, 


tually vary in lift 
It would 
sponsible 


direct 


ame w 
tual pr 
if other 


such as Vv 


nearly 


are not 


conclus 


saf 


formulated 


it a time 


and have 


rules takes 








lout distinction, in spite of the fa 
t yme hav but one-third of the 
re are o r defects, as have been 
ry the a i directly the 
le eality witt given design the 
tn me j 
rapidly a the 
he actual lif 1ssum<¢ 
double the actual averag 


ion is this—that ¢ 





to follow Som 

before spring safety valves were in 
when 120 Ib wa ( idered high 
not been modified nes None of 


account of the different lifts which ex- 
different 


makes of valves of the same nominal 


they thus rate exactly alike valves which a 


and relieving capacity by over 300% 


therefore 


for steam 


longer leave the 
selection to such statutes as may happen to exist in their 


territory, 
THE 


of 


as determined by 


a 


but to 


for 
formula 
ration of 


b- 
seem the duty of all who are rs 


installation and operation to no 


determination of safety valve size and 


investigate for themselves 

BARBERTON CAPACITY TESTS.—The elements 
better rule 
in Napier’s 
A conside 


determining safety valve size exist 
for the flow of steam combined with 


the actual discharge area of the valve 





its lif In ‘Steam Boilers’’ by Pea 


body & Miller, a method involving these principles of de 


termining 


the discharge of a safety valve is used The 


uncertainty of the coefficient of flow, that is of the con 
stant to be used in Napier’s formula when applied to the 


irregular steam 
has probably 
this method 


it is affected by 


ment, 


Stirling 
at.,; 


sq. 


an 


discharge passages of safety valve 
been largely responsible for the fact that 
of obtai 
more generally used. 
this constant, 





ing valve capacities has not been 
In order to determine the value of 


or coefficient of flow, and to find out how 
variations in valve design and adjust 
extended 
conducted at the 


e 


of tests have recently be 





Stirling Department of the Babcock 
& Wilcox Co., at Barberton, Ohio 
373-HP., class K, No. 20 Stirling boiler, fired by a 


chain grate with a total grate area of 101 


was used for the tests. This boiler contained a 


U-type of superheater designed for a superheat of 50° F 
The water feed to this boiler was measured in calibrated 
tanks and pumped (steam for the pump being furnished 


n, 





having been adopted and re 


commended to the city of 


Philadelphia by a_ specially 
appointed committee of the 
Franklin Institute, although 
this committee frankly ac- 
knowledged in its report that 
it ‘‘had not found the 
which the 


reasoning upon 

rule had been based.’’ Th 

area (A) of th rule is the 

effective valve opening or, / 


as stated in the Philadelphia 
ordinance of July 13, 1868, 
‘the least sectional area for 





the discharge of steam.”’ 
Hence if this rule were to 
be applied as its derivation 
by the French requires, the 
lift of the vwalve must be 
known and considered when- 
ever it is used. However, the 
example of its application } 
given in the ordinance, as } 
well as that given in the 
original report of the Frank 
lin Institute Committee which 
recommended it, shows the | 
area (A) appliéd to the nom- 
inal valve opening In the } 
light of it derivation, thi | 
method of using it takes as | 


\- 











the effective discharge area 
the vaive oper 
the error thus introduced is 
very great. Such use, as 





1g itself, and 


specifically stated in the } a, 


report of the committee | 
above referred to, assumes 
a valve lift at least one- 
fourth of the valve diameter, 
i. e., the practically impos- 
sible lift of 1 in. in a 4-in 
valve. 

The principal defect of 
these rules in the light of th . 
preceding tests is that they 
assume that valves of the a 

i 





same nominal size have the 
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same capacity and rate 





SS an _ 
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FIG. 2. SPINDLE AND GRAD- 
UATED WHEEL ATTACHED 
TO LOCOMOTIVE SAFETY 
VALVE TO ADJUST THE 
LIFT; BARBERTON CAPAC- 
ITY TESTS. 
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10 boiler) hrough which had 
t Ked wher.ve W oO to use op 
| é ite open drip nsure that there 
o le Lge The entire team discharge from the 
I er was through the valve being tested, all other steam 
mmections from the boiler being either blanked or closed 
with p valve beyond which were placed open drip 
conne no o reveal any leakage. A constant watch 
‘ key 1roughout the testing upon all points of the 
ed ] o insur hat all water measured 
n the brated tank W passing through the valve 
l I t witho ntermed oO 
The valy ested i d of a i a1 Gbo-in., and a 
i ron stationary valve and 1'%-in., 3-in., and 3%-in 
ocomotive valves, the with and without mufflers. 
These six valves were all previously tested and adjusted 
1 steam Without changing the position of the valve 
disk and ring, the springs of these valves were removed 
olid spindle hreaded with a 10-pitch thread were 
ted from above through the valve casing Upon 
op end of these spindles were placed wheels 
ted with 100 equal division Fig. 2 shows the 
ment used with the locomotive valves, the pindle and 
graduate whecl being similar to that used he sta 
onar valve By this meen the valve lift t hou 
f an inch was definitely set for each test, elim 
yg nece ity for continual valve readings 
vith their accompanying error 
I mducting the tests, three hour duration was 


the minimum time for satisfactory res 





Pre ire and temperature readings were taken every 


every half hour. A mar 





nutes, water rea 





tioned at the water glass regulated the feed to the boiler 


to maintain the same level in the boiler during tt 


stationed, one at the water 


1¢ 


anks, on¢ 





other men were 








firing and one taking the pressure and temperaturs 
readings. Pressure readings were taken from two te 
gages connected about 4 ins. bclow the valve inlet, the 
gayis being calibrated both before and after the series 
o ‘ wa 

‘ numbered 1 to 5 were preliminary runs of but one 
hour or le duration apiece, and the records of them 
ire therefore omitted in the accompanying table, which 
give the lifts, discharge are: average pressure and 
uperhe ind steam discharge in pounds per hour for 
each of the remaining 24 tests The discharge areas 
have been figured for 45° seats from the formula 





DI 1.11 L?; where. A equals the effective area 
iches, D equals the valve diameter in inches, 


1e valve lift in inches In tests 8 and 25, 








where the widths of v in. and .185-in 
espectively, and the more than the 
lepth ¢« he valve s figured for this 
I 
onditior 
As previously stated the application of these results is 
fixing a constant for Napier’s formula as applied to 
ix : 
ifety valves The formula is W 1 in which 
if — 


discharged per second, P equals the 
behind th 
effective 


stated as EB CA P; in 


pound 
ibsolute steam pressure orifice or under the 


in 


discharge 





ve, and A equals the open 


This may be 














q iT 
which the pounds steam discharged per hour 
ind @ is a constant. Since FE, A and P are given for the 
ibove est ( directly obtainable 

RESUI OF TESTS.—Computing the values of 
his co 1 to tl lowing conclusion 

1st reasing or altering the steam pressure from ap 
ITOX itely 50 to 150 Ibs. per sq. in. (tests 14 and 10) 
4 * not affect the constant This merely confirms the 





ipier formula in that respec 
changing the shape of the valve disk 
t at the huddling, or throttling, cham 
1ot affect the 
the valve had a downward projecting 


constant or discharge 





deflecting the steam flow through 


nearly 90°, yet the discharge was practically the same 








as in tests No. 10 and No, 14, where the lip was cut 
entirely away, as in Fig. 2, giving a comparatively un- 
ob. Erattell flow to the steam discharged 

3d. Moving the valve adjusting ring through far more 
than complete adjustment range does not affect the 
constant or discharge (Tests No. 16 and No. 17.) 


iddition of the muffler to a _ locomotive 








materially ter the constant or discharge. 


There is but 2% difference between tests No. 10 and 





Sth. Disregarding the rather unsatisfactory 14-in. and 
3-ir locomotive-valve tests, the results for the differ- 
ent sizes of valves tested show, when plotted to given 
lif 1 variation in the constant of about 4%. 

6th There is a slight uniform decrease of the con 
stant whe increasing the valve lifts. 


rhe variations indicated in the last two conditions ar 
not large enough to materially impair the value of 


constant obtained by averaging the constants of 








] 24 tests given in the table. The selection of 
such a constant is obviously in accord with the other 
four condition mentioned. This average constant is 
17.5, giving as the formula FE 17.5 4 P. Its value for 
he standard orifice of Napier’s formula is 51.4, of which 
he above is 9214 
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11,050 Ibs 


ike the 
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express 
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titultir 





ed by 


the boiler will 


Evident 
formula 


ly the 


depends 


E, 


rmuia more 


r 
( 


generally serviceable, it 
in terms of the valve diameter and 
further simplified in its application 


term HE (steam discharged or boiler 


hour) 


in terms of the boiler heating 
a For the almost universal 45 
charge area is, within a close ap- 
sin 45° q D in which L equals 
ly in inches and D the valve diam- 
lituting this expression for A in 
ves BE 47.5 L sin 45° q D P, or 
ipproximation referred to consists 
m (L sin 45°) by (q@ D) instead of 


qT D+%% UL). To find directly the 
approximation 


upon the above constant, 
D, and P from the tests have 
the above formula and the aver- 


etermined, which is 108.1. The average 


is .111 in. Plotting the constants 


2c above formula in each test, as ordi- 








boiler evaporation 





with this 


as abscissz 





gives the amount of 
referred to above in conclusion 6, 


same inclination through 


verage constant 108.1, taken at the 


we obtain, at a maximum lift of 


nt of just 105. At lower lifts this 
Hence 105 would secm to be the 


idopt as a constant in this formula 
g the equation 


105 L DP 


D OOO 


LP 


valve area does not enter into 


ula and that if a value of 12, for 








FIG. 3. 





formula 


ng results: Of the seven 4-in., 


valy 
b 
use 0 


ce exists, 


Ibs. per hr., the 


12,400 Ibs 





boiler is only 
in 


for D, it would call for two 6-in 


For flat seats these constants be- 


w 


tively 

tests were run with some super- 
2 'F.), 
d with saturated steam, would, if 
the above constants 
capacities of the stationary and 
which are 





while the majority of 
place 


lift-test results of 


eighth paragraph, have been figured 


aking the valve lifts at opening, 
iron- 


valves the average capacity at 200 Ibs. 


smallest 
has a capacity of 3,960 
Of the six 344-in. muf- 
at 200 Ibs. pressure the average 
hr., the smallest 4,020 Ibs., the 


capacity 





more direct where the 
indirectly known it 
terms of the boiler heating sur- 
This modification consists merely 


f the rule 


the term £ (lbs. of total evapora- 


(square feet of total heating surface) 


number of 
iporate per sq. 


value 


pounds of water which 
ft. of heating surface. 
of these modified forms of the 


upon the proper selection of average 


fig 


ures for different types of boilers 


and also upon the possibility of so grouping these boiler 


types that avers 


modified form of 


square 





ye « 
feet, and 





ge 


0 


the 


is 


figures can be thus selected This 


formula is 
H 
LP 


the total boiler heating surface in 


a constant, 





Values of the constant for different types of boilers 
and service have been selected. These constants are 
susceptible of course to endless discussion among man 
ufacturers and it is undoubtedly more satisfactory where 
any question arises, to use the form containing EZ itself 
Nevertheless the form containing the term H is more 
direct in its application and it is believed that the val 
ues given beiow for the constant will prove serviceabl 
In applying the formula in this form rather than the 
original one containing the evaporation term E, it should 
be remembered that based 
average proportions and hence should not be used for 
boilers in which any abnormal proportions or relatio: 
between grate area, heating surface, et¢ 


these constants are upon 


3, exist. 

For cylindrical multitubular, vertical and water-tub: 
stationary boilers a constant of .068 is suggested. This 
is based upon an average evaporation of 3% Ibs. of 
water per sq. ft. of heating surface per hr. with a: 
overload capacity of 100 ft. of 
heating surface, the figure used in obtaining the above 
constant. 


giving 7 lbs. per sq. 


For water-tube marine and Scotch marine boilers, th 


suggested constant is .095. This is based upon an over 
load or maximum evaporation of 10 Ibs, per sq. ft. of 
heating surface per hr. 

For locomotives the value .055 for the constant was 
determined experimentally as explained below. In loco 
motive practice there are special conditions to be con 
sidered which separate it from regi 





ar stationary and 
marine work. In the first place the maximum evapora 
tion of a locomotive is only possible with the maximum 
draft obtained exhausting up 
the stack, at which time the throttle is necessarily open 
The throttle, being open, is drawing some of the steam 


when the cylinders are 


and therefore the safety valves on a locomotive can never 


receive the full maximum evaporation of the boiler 








LOCOMOTIVE ARRANGED FOR SAFETY -VALVE LIFT TESTS. 


Just what per cent. of this maximum evaporation th 
valve must be able to relieve under the most severe 
conditions can only be determined experiment illy Evi 
dently the severest conditions obtain when an engine 
man, after a long, hard, up-hill haul with a full glass 
of water and full pressure, upon reaching the top of 
the hill suddenly shuts off his throttle and injectors 


he work on the hill has gotten the engine steaming to 
its maximum and the sudden closing of throttle and 
injectors forces all th 


steam through the safety valves 
Of course, ] 


the minute the throt is closed the steaming 
quickly falls off and at just that moment comes the se 
verest test upon the valves. 

A large 








number of service te 





ts have been conducted 
to determine this constant The size of valves upon 
locomotive has been 


a 
increased or decreased until one 
valve would just handle the maximum steam generation 
and then, the locomotive heating surface being known, 
the formula was figured back to obtain the constant. 
Other special conditions were considered, such as the 
liability in locomotive practice to a not infrequent occur 
rence of the most severe conditions: the exceptionally 
Ss vere service which locomotive safety valves receive: 
and the advisability in the case of locomotives to pro 
vide a substantial excess valve capacity. 

As to the method of applying the proposed safety 
valve capacity rule in practice, manufacturers could be 
asked to specify the capacity of their valves, stamping 
it upon them as the opening and closing pressures are 
now done. This would necessitate no extra work 
further than the time required in the stamping, because 
for valves of the same size and design giving practically 
the same lift, this would have to be determined but once, 
which of itself is but a moment’s work with a small 
portable lift gage which is now manufactured. The 
specifying of safety valves by a designing engineer 
would then be as definite a problem as is that of other 
pieces of apparatus, Whatever views are held as to 
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the advantages of high or low lifts, there can be no Mr. Lovekin was followed by Mr. Philip G spring has the best efficiency at about this 
question, it would seem, as to the advantage of knowing Darling, Mechanical Engineer of the Ashcroft stress If the wire for the spring is too large 
what this lift actually is, as would be shown in this Mfg. Co., who read his paper as reproduced above tendeney toward permanent set will be in 

c ifie act rope t > apace , > 8 . : 
pecification by manufacturers of he capac ity of their Mr. Albert C. Ashton, of the Ashton Valve Co., eased because the set is due to flexure rather 
valves. Further, as to the feasibility of adopting such : 
i , remarked that it had not been proved that high- lan torsion and the tress of flexure increases 
a rule (which incorporates the valve lift) in statutes A 
:¢ » oe ara «s . (leEac ae ‘ . oh. ab. 4 tone P thy \ Sticking of : es is 
governing valve sizes, this would involve the granting lift valves are a success in actual ust Higt h the size of th ir Sticking of valy i 
and obtaining by manufacturers of a legal rating for lift valves have been 
their valve designs based upon their demonstrated lifts known to lift water out 
This paper has dealt with but one phase of the sub- of boilers, have caused 
ject of safety valves in order that its conclusions might leaky tubes and have } 
be drawn more clearly, The apparatus and tests shown hammered themselves to } 
indicate that the lifts and capacities of different makes pieces after a short p 
ces « “ ‘ sne e- 
of valves of the same size and for the same conditions : > : 
i riod of service on loco 
vary as much as 300% and that there is, therefore, the : X j ans 
Ss , rh] 
liability of large error in specifying valves in accordance motives. By high—lift 
with existing rules and statutes because these rules, as valves are meant those 
already shown, rate all valves of one size as of the showing about twice the 
same capacity irrespective of the variation in lift. The standard lift Mr. Ash 
simple rule given in this paper and based upon an ex- ton expressed the opinion " 
tended series of direct capacity tests, avoids this error that the Society. ought to *s 
by incorporating a term for the valve lift. decide upon and author- a 
’ : ize a standard formula 
Discussion. 
for safety valves. 
ex eti r i >» rics Society = wer 
The meeting of the -American Society of Me Mr. A. B. Carhart. Su- 
‘-hanie; Cneineers ic . dirline’s ps r , i 
chanical Engineers at which Mr. Darling’s paper perintendent of the Cros- z. 
was read, opened with an introductory paper by by Steam Gage & Valve . 
Mr. Frederic M. Whyte, General Mechanical En- Co., presented a paper on 
gineer of the New York Central Lines, which the subject of safety 
presented the safety valve problem as met with valve springs After ue 
é s wm 4 an 
in locomotive practice. unnecessarily prolonged 
The capacity of a safety valve depends upon dissertation on Hooke’s 
the circumference and angle of its seat and upon law, this paper set forth 
the amount of lift, or distance the valve rises the importance of the 
above the seat when’ blowing. The valve ca- 


pacity which is to be provided on a given station- 


iry boiler should equal the maximum possible 
evaporation of which the boiler is capable under 
conditions when the valve would open In the 


of the 
lem is complicated by the fact that the maximum 
evaporation when the draft 
the the 
throttle must of necessity be 


case locomotive boiler, however, the prob- 
is augmented 
the 
such a time, 
be called 
length of 
capacity of the boiler. The 
worst condition at the top of a stiff up- 
the throttle is suddenly closed with 
maximum capacity. 

Mr. L. D. Lovekin, Chief 
York Ship Building Co., 
the 
the application of safety-valves to marine boilers 


occurs 


by exhaust from cylinders. Since 


open at 


the locomotive safety valve can never 


upon to discharge for an 


the 


appreciable 
time maximum 
occurs 
grade when 
the boiler at 
New 
paper 
characteristic difficulties arising in 


Engineer of the 
then presented a 
outlining 








Safety-valve connections in marine practice are number of complete compressions without per- 
in some cases 100 ft. or more in length and it manent set. Compressing to 70% of the total 
is the common rule to make these pipes one-half free compression should produce a fibre stress of 
the diameter of the valves they serve 60,000 to 70,000 lbs. per sq. in. in the steel, as 
SAFETY VALVE CAPACITY TESTS 
(Run at the Stirling Works of the Babcock and Wilcox Co Barberton, Ohio 
Discharg 
Test Du Size and Type Adjustment Valve Pressure hi \ 
Number of Te of Valve. Remarks lift, Ibs. per Superheat ‘ (Note 1) 
Hr ; ins Sq. in Deg. F steam q- in 
t R. F. iron Regular adj., 
6 } tationary exh. piped O8D5 $3.6 5,120 
7 4 : = 139 15.1 8,600 
S 180 19.2 11/R20 
rT) 4 1045 $1.9 7.2%) 
Ww 2h, Slo’? Locomotive Regular adj 140 39.0 8.685 
Form R without muffler 
11 4 ° . avo 38.0 +.670 Ath: 
1? , 105 41.2 6,780 S24) 
Wt ; Form 3 with muffler L305 38.1 8,400 1.106 
14 2 : ‘ 140 51.3 3,260 1.108 
1 v1 Same xeept 140 t0.0 &, 000 1.1090 
with lipped disk 
1G a = iron Regular adj. 140 12 8.770 POD 
tationery exh. piped 
17 Adj. ring one turn 140 n0.1 §.900 1.265 
1S » Ih, Locomotive above reg. posi 
Form S. Regular adj. 107 23.0 2i2 
19 1 “8 with muffler 
20 ri, " On) None OBS 
aa | 21, ve O75 Non HO 
“>=? Ih, 114" R. I iron "= O75 None 60 
stationary Regular adj., 070 42.45 AO 
23 ‘ exh, piped 
24 ; oa 140 43.6 1.136 
25 3 3”’ R. F. iron 105 18.7 S280) 
stationary - 130 18.4 SS46 
- ry 100 15.6 6770 
2 “ 070 29.5 1716 
3 3” Locomotive Regular adj., .130 48.7 SS46 
Form §, with muffler 
on 3 - _ 00 139.3 43.9 4,950 60384 
Note 1.—The valves all having 45° bevel seats these areas are obtained from formula 
a 2.22x Dx i+1.11 ec 
except where as in tests Nos. 8, 18, 23, 25, the valvelift is greater than the depth of the valve seat wher 
a 2.22 Dxd+111x ®+qx Dx (ed) 
a discharge area (sq. in.) 
D = valve dia. (in.) 
l valve lift (in.) 
d = depth of valve seat (in.) 
Note The four wings of the valve feather or disk probably reduce the flow slightly, but as these are 
for them is impossible. Further the formula constantsare desired for the valves as made. 
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FIG. 4. NEARER VIEW OF APPARATUS FOR TAKING SAFETY-VALVE- 
LIFT DIAGRAMS ON LOCOMOTIVE SHOWN 


IN FIG. 3. 


more to binding friction in the disk guides 
han to rusting of the valve seat. ro corre this 
tendency, the diameter of eylindrical guid 
a 
should be reduced 
Mr. A. A. Cary, of New York, in discussil Mr 
arhart’s paper later in the evening, said tha 
30 to Dee. 2 10S.) 
Remark 
No back pre ire 
Back pressure, 2 It 
Back pre 3 Ibs max I f depth o " 
Back pressure, 1 
Tests 10-12 clusive vit i open loco va 
Muffler valve in th following locomo 
re at low steam pressur¢ 
Different ty of valve disk 
No back pressure, repe on of Te No. 7 
Back pressure lbs idj ng position change 
I 18-21 isive u itisfactory a valve wa 
» small for the boiler u 1 
No back pressure 
No back pre l lif depth of ea 
Tre 24-27 inclusive, no back pressur 
following formula is used 
at the seat a definite correction of the exit area 
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round wire is better than square for safety-valve 


prings because the square wire can scarcely be 





venly tempered on account of the sharp corners. 
Iextension springs are more reliable than com- 
pression springs because the load can be more 


definitely applied axia 





y. Springs should not be 
jected to temperatures above 450° F 
Mr. Carhart was followed by Mr. FE. A, May, 


of the American Radiator Co., who read a paper 





n which he discussed the application of safety 
valves to cast-iron, low-pressure heating boilers 
In choosing valves for such boilers it is neces 
iry to consider both the amount and character 
of the heating surface and the number of square 
feet of radiation supplied with steam from the 
oiler The automatic draft regulators provided 
on nearly all heating boilers make it probable 
that the safety valve will be called into use only 
at rare intervals. Safety valves on heating boil 
ers are regularly set to operate at from 12 to 15 
lbs. pressure and the common operating pressure 
is less than 5 lbs. Mr. May called attention to 


ie fact that existing rules and experiments on 





capacity do not include pressures below 20 





iS. per sq. in., so that the selection of valves for 
heating boilers is even more uncertain than for 
boilers working at higher pressures 


Some notes sent in by Mr. F. J. Cole, Consult- 


ing Engineer of the American Locomotive Co., 
uggested that a safety-valve formula in terms 
square feet of heating surface—and this is the 
tvpe of formula most generally usable—should 


ike into acco. 


nt the relative evaporating power 
of the various portions of the heating surface. A 
quare foot of heating surface in the fire-box, for 
xample, should not be treated as equivalent to 
a square foot of flue area. When the present 
type of locomotives was first introduced, 3-in. 
afety valves were adopted and this size has been 
retained, although the capacity of the boilers has 
been doubled. The evaporation per square foot 
of heating surface varies, in locomotive boilers, 
from 6 to 15 Ibs 

Dr. Chas. EF. Lucke, Professor of Mechanical 
Engineering of Columbia University, suggested 
that in preparing a formula for safety valves, 
consideration should be given to the effect of the 
ime element Tt is commonly recognized that a 
sudden stress is the most disastrous and it should 





ve ascertained whether or not a sudden rise of 
pressure might not give rise to a momentary ex- 
cess over that for which the valve was set. 

President Jesse M. Smith remarked that care 
should be taken not to have the valves so large 
as to reduce the pressure below that for the 
regular operation of the boiler. A sudden re- 
duction of pressure might result in serious dam- 
age to the boiler. In France, he believed, a maxi- 
mum as well as a minimum size of valve was 
fixed by law. 

Mr. H. C. McCarty, of the Coale Muffler & 
Safety Valve Co., of Baltimore, Md., stated that, 
so far as locomotives are concerned, there is no 
advantage in a “high-lift’” valve. Such a valve 
damages not only itself, but the boiler as well. 
There is no advantage gained with a valve of 
given diameter by increasing the lift about the 
standard amount (1/32 of the valve diameter). 
On the contrary, too high a lift may cause an 
action similar to water hammer. Any disturb- 
ince of the water level in a modern locomotive is 
as dry steam is absolutely essen 
tial. The water crest in a locomotive boiler is 
highest at the turn of a grade just when the 
safety valve is apt to operate and under such 
conditions a high-lift valve may so disturb the 
water level as to cause priming and consequent 
breaking of cylinder heads. The location of the 
valve is an impertant point. It should be placed, 
on locomotives, as high as the clearance will 
permit and the connections to the steam dome 
should be as short as possible. 


———— a 


A STATB LICENSE FOR CIVIL ENGINEERS and 
irveyors is provided for in a bill now pending 
the legislature of the State of Washington. Li- 
are to be issued for either or both of the above 
\rofessions and fees charged and bonds required for each 
icens¢ An examining board to pass upon the qualifi- 
cations of each applicant and to issue licenses is provided. 











The New 85-lb. Rail Section of the Canadian 
Pacific Ry. 


In 1908S the Canadian Pacific Ry. adopted an 


Sv-lb. rail of a new form of section designed by 
F. P. Gutelius, M. Am. Soc. C. E., General Super- 


intendent of the Lake Superior Division. The 


section is shown in the accompanying cut, and 
the company has now 85,000 tons of these rails 


in the track. The new section embodies some 
of the recommendations of the rail committee 
of the American Society of Civil Engineers in 
regard to modifying the original Am. Soc. C. E. 


for heavy rails (Engineering News, Jan 





It has also some special features of 
its own. These rails and the specifications 
under which they are manufactured were dealt 
with recently by Mr. Gutelius in a paper read 
before the Canadian Railway Club, and we give 
herewith an abstract of this paper. We also 
give a table comparing the dimensions of some 
S5-lb. rail sections, and in our editorial columns 


we have discussed the special features of the 


new rail as compared with some other rails of 
the same weight 


In the new section the radius of the web has been de 


creased from 12 ins. to 8 ins., thus giving a wider web 
where fit joins the head and the base. he sides of the 
head are slightly i ined, and the radius of the top of 
the head is 8 ins. instead of 12 ins 


The new section diffe 








from that recommended by 
Association*® in that the base has 
not been narrowed. The writer does not feel that in the 


the American R 





redistribution of material the narrowing of the base i 
justified. It makes the rail more unstable, introducing 
n element of danger which cannot be counterbalanced 


by the advantage that would be gained by the more 
uniforn ooling of the narrower flange 
The advantages of this section, from the mill stand 





point, are that the finished rail, when approaching the 
hot saws, is of more even temperature in all parts of the 

ction. As a result, the’ temperature of the head is 
very much less than in the old section, giving a finer 
grain of steel, therefore greater wearing quality. The 
more equal distribution of material between the head 
and base simplifies the cold straightening process to such 
an extent that the mill people advise that the work of 
straightening is less than 40% of what was required in 
the old sectior The straightening of rails under the cold 
press is a punishment which seriously impairs the 
trength of the rail, and frequently appears to open de- 
fects or start fractures which would never be known in 
ordinary wear during the life of the rail. 

In designing a rail for use in Canada the conditions of 
winter roadbed must be provided for. The roadbed, 
when frozen, is absolutely rigid. In the process of freez- 
ing, ties under which there is a quantity of moisture 
heave on account of the action of the frost to such an 





extent as to require wooden shims on the adjoining ties 
to maintain an even bearing for the rail, and give 
proper surface to the track. At the time the shimming 
becomes n ssary the rails must bend sufficiently to 
receive their proper support from the low ties, and if 
the rail is too rigid, or too hard, it is liable to break. 
For this reason, we deemed it wise to limit tho height 
of the rail to 5 or 5% ins., and place the additional 
strength on those portions of the rail which are most 
liable to crack or break. This conclusion was arrived 
at after an experience of seven years, with about 50 
miles of Am. Soc. C. E. 100-Ib. rail. With an equal 
amount of heaving 





nd equally rigid track, more square 
s occurred with the 100-lb. rails than with an equal 
mileage of Am. Soc. C. E. 80-lb. rails, handling the same 
traffic, under like climatic conditions. 





brea 


In the composition specified, the average carbon for 
Bessemer rails is 0.58%, and for open-hearth rails is 
not less than 0.60%. This gives a harder rafl than that 
manufactured under commercial specifications, or de 
manded by most American railways, in which the car- 
bon content is from 5 to 10 points lower. In the in- 
troduction of this additional carbon the Canadian Pacific 
Ry. has arranged to reduce the phosphorus in Bessemer 
steel to 0.085%, and in open-hearth to 0.06%, whereas 
the average American specification allows 0.10% pho 
phorus in Bessemer, and for open-hearth the standar 












re practically the same 

This combination gives the Canadian Pacific rail 
greater hardness, and the same or .greater toughness 
that is secured under the American specifications The 
advantages are a better wearing rail and one which 
does not readily flatten at the joints under traffic. The 
reason for the difference in the carbon and phosphorus 
for open-hearth and Bessemer rails under the Canadian 
Pacific Ry. specifications is the inability of the acid 
*Eng. News, May 14, 1908, p. 52¢ 

+For open-hearth steel rails, the American Railway As 
sociation’s new standards limit the phosphorus to 0.04%. 
See reference already cited, 





Bessemer rail manufacturers 


n the United States to 
a low phosphorus rail 
1orus is 0.10%, the carbon should 
0.509; whereas with phosphorus 0.085%, 
the irbon should not excced 0.63%, and should average 


produce (at commercial pric 








So that where p 





must be remembered, however, that the composi 
tion of steel in rails is not the only feature to be con 
sidered In fact, the writer’s experience has shown that 
some of the best rails in service are of the vilest com 
position In other words, the heat treatment whict 
stecl receives during its manufacture into rails is of 
greater importance than the exact chemical composition 
Specifications for 85-lb. Open-Hearth Steel 
Rails; Canadian Pacific Ry. (1908). 
SECTION 1.—The section shall be in accordance with 
the plans, with an allowance in height of 1/64 in. under 
and 1/32 in. over. The fit of the fishing or ‘‘male’”’ 
t intained perfect. 
the rail shall be kept as near 85 








Ibs. per yd. as is practicable after complying with Sec 
tion 1 

LENGTHS.—3. The standard length of rail shall bé 
33 ft. at a temperatu 


re of 60° F.; 10% of the entir¢ 
ted in lengths of 27 ft. and 30 ft 
shall be painted green on both 
ngth of %4-in. longer or shorter 





} rails must be free from all me- 
ts and flaws. They shall be sawed squars 








Vertical inertia 29492 
Horizontal ” 7.139 
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The New 85-lb. Rail Section of the Canadian 
Pacific Ry. 


at the ends, and the burrs made by the saws shall be 
carefully chipped and filed off, particularly under the 






head and on top of the flange 

5. The rails shall be smooth on the heads, straight in 
ill directions, both surface anc , and without any 
twists, wa' or k particular attention being given 


to having the ends without kinks or dro; The hot 
straightening shall be carefully done, so that gagging 











under the cold-press will be reduced to a minimum. The 
upports of the rail in the str ing press shall b 
not less than 42 ins. apart. Cold straightening shall 


be done so as not to injure the rails 
will not be accepted. 

DRILLING.—6. Bolt holes 1 in. diameter shall be 
drilled through the web at 2 11/32 i from the bottom 
of the flange. The center of the first hole shall be 2% 
ns. from the end of the rail, and the center of the sec 
ynd hole shall be 6% ins. from that of the first hole 
These holes must be drilled accurately in every respect 
all burrs to be removed 

BRANDING.—7. The weight 
maker, month and ir of 1 
on the web of each rail in plai 


“Lumpy” rails 








r yd. of rail, name of 
ifacture, shall be rolled 
letters and figures, not 
less than ‘-in. high in sufficient relief for future 
identification. The hat numbers shall be stencilled 
three times on the web of each rail in distinct letters 
at least 9/16 in. high, placed on the opposite side from 
the brand marks. A letter shall be stamped on th 
heat number side of the web of each rail, clear of the 
angle bars, to indicate the portion of the ingot from 
which it was rolled. 

COMPOSITION.—S8. The rail in composition must be 
hard, sound and tough, showing fine, dense, grained 
metal, on fracture The carbon shall average not less 
than 0.60%, within limits of 0.56% to 0.66%. The phos- 
phorus shal] not exceed 0.06%. The sulphur shall not 
exceed 0.055%. The silicon shall not exceed 0.18%, nor 
be less than 0.075%. The manganese shall not exceed 
1.00%, nor be less than 0.80%. The sum of sulphur 
plus copper plus other injurious elements, not mor 
than 0.075%. 

HBAT TREATMENT.—9. The number of passes and 
speed of train shall be so regulated, that, on leaving 
the rolls at the final pass, the temperature of the rail 


< 
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TABLE OF DIMENSIONS AND PROPORTIONS OF &5- LB. RAILS 
es oad The Strength and Absorption of Brick, and a 
° 1 ‘a = 
Can. Pac. Ry (Original Pa. K.R, Phin head Phick head } } 
— sa re - ; Comparison between Different Methods of 
2. Width of base ‘ — 63 8 ee 
- » , } | . 
oe ee ee ; Determining Absorption. 
i. + of head, botton 9 9  $, 
5. Side of head, slope Vert. Ver : Some int ting f ! 
6. Depth of head ins 1 1 “ it i 134 ; Se ore Soe wenn weee aeees 
“# “of web ee 1 23, ) >it ; by Mr. James E. Howard, Testing Engineer of 
SS t base ; ! . 1 y ’ the laborator ut rtow! rsenal 
S ‘Diininessatwab ve ». ‘ 4 1, re l 7 vie ry 3 WW ertown Arsena Mas in 
i “ of edge of be ‘ Pi wo papers read be the mvention of the 
11 Height to center of bolt ” . Natio: >» . ‘ 
12. Radius, top of head s 12 10 14 > cera orl - ante ~ 2 siete linc 
| ‘ top corner v, Rochester, N. Y., on Feb. 5, 1909 
14 ‘ bottom corner ‘ 1 8 ’ ‘ ¢ 
In , : “ae ner é 1 The grea strenegtl which br k may reach wa 
16 corners of bas ( top "YY | ; . 4 shown* by a t table of the greatest crush 
17 ¥ sae oe asi =a : ing strengths observed in half a dozen different 
17 sides o ) : ” 14 12 ie] 1 
18. Edge of bas Round Vert Vert Vert materials; steel, glass, stone, et The table 
1%, Fishing angl ito 1 13 ( head re , shows single high results, of cours: and fo 
29. Metal in head p.ct 86.77 $2 37 O45 that reason may misiead if its meanir is rt 
21 abet ss »14 22.5 19.3 carefully noted For example, mild s | 
aa n bas U2 7 40.0) $1.20 
eis develop approximately the trengt (flow-point 
*Note A.—The modifications recommended by the Rail 16. Corners of base of radius as small as practicable strength) quoted in every ise, W brick 
Committee of the American Society of Civil Engineers with colder conditions of rolling reached the figure of 38,446 Ib per sq. in. only 
in 1908 are as follows: i. Wishiee si ; ‘ : ’ Peis 
2. Width of base % in. less than height “_" Fishing angles not less than 13° or more than one rare case and ordinari y wi fall far be 
5. Sides of head vertical or nearly so “s low this point More common hy Pin That 
> r 9, 99 . I : More common values for brick 
8 and 10. Thickness of base to be increased 20 to 22. A fixed percentage for the entire series need will } : aay 
13. Top corners of head not less than %-in. radius with not be adhered to (as in the original series). The per- will be found in Table II] exhibiting a rang 
present M. C. B. wheel section centage of metal in the base should preferably be equal from less than 2.000 to more than 25,000 Ibs. per 
14 3ottom corners of head of radius as small as prac to or slightly greater than that in the head. sq in H - Mr 7 ¥ Serban 
ticable with colder conditions of rolling. ~ tNote B.—The sections prepared by the American Rail- , . aa A OCS LHERS Te 
‘ 15. Fillets of larg radius as possible, for reinfor way Association vary by 10 lbs.; the figures given here brick, more han most other materials, is very 
ing purposes, consistent with the necessary bearing for the &5-lb. sections are obtained by averaging from largely under ontrol of the maker. as i+ 
area under the head for the splice bars. the 80-lb. and 90-lb. sections. . : n naker, as to its 
properties 
Greater or less strength may be imparted, the density 
will not exceed that which requires a shrinkage allow- : and el properties changed will, within limits 
ance at the hot saw of 6% ins. for 33-ft. rails. No A Table of Freight Rates on Coal, lron and of course, wh as ft irtistic tI igh modi 
artificial means of cooling shall be used between the final tions in color 1 tex surf brick pr I 
pass and the hot saw. Portland Cement. occupies a unique position. * * * 
TESTS.—10. While the heat is being cast, two test- The accompanying table of freig rates ae 
ingots shall be made; the first from steel going into : , u Ashetharg . . an a nas It is recognized that the possession of great gth i 
the first regular ingot, the other from metal taken from been compiled from information contained in a not always ! ired, perhaps in only f it im 
the t one. From each of these test-ingots a chemical pamphlet entitled “Informal Pr ; : } piratively neé ome of the other fe I evious! 
é le ititle formal Ss é 1 » , ousty 
analysis shall be made These and all final analyses : ‘ ‘ a Pre entation in the alluded to exerting iominating n he use of 
made by the works, relating to this contract, shall be Matter of Discrimination Against the City and the material 
furnished this railway company for its records. Port of Philadelphia > » Sat 
Ginmmemmen . . : ) I hi phik n Railway F g t s 
DROP TESTS.—11. From each 50-ton heat three rail 7 = ee : ~ ty Freight Rate: In explanation of Table I.. } tates st the 
butts shall be tested. Each butt must not exceed 6 ft. for Transportation of Portland Cement.’ This fieures given repr ost . tos : : 
in length, and must be take n from the top end of the pamphlet was prepared by Mr. Frank L. Neall ie Reh ’ ig — Y rengtns 
first, middle and last ingots cast of each heat. gees tiegtoee found in 28 yrs. of testing at the Watertown 
These butts shall be placed heads upwards on solid and Mr. Ward W. Pierson to be presented before Arsenal laboratory 
steel or iron supports, the distance apart of which in the Interstate Commerce Commission is tees od ’ sis 
the clear, shall be 4 ft. Upon the butt shall be dropped ais : ame The figure given for mild ste refer to the 
a weight of 2,0) lbs. (whose striking face shall have a The rates have been arranged, for each com- ly : ; ; : 
radius of not more than 5 ins.) falling freely from a lit ii I l I load producing continuous flow without change 
C s I t more han « ns. é ee a modity, according to the alph: eal orde ‘ . aot cd , oe 
clear height of 20 ft. Should two of the tests stand 7 i ’ 7 ; phabetical order of or pressure, rhe tile which showed a strength 
and show a deflection of less than 3% ins. under such the shipping points with a secondary arrange e er & | : ; » 
test, this heat shall be accepted a” ean fail it. shall i +1 A i exceeding 60,000 Ibs. per sq. in. was 6 ins square 
st, S heat shi c accepted. é shi ment, where more é > rate is given fr . , - : 
be rejected. pe ma Ine OES TONS Be Given Creme the by @.58-in. thick and was tested on edge. At 
The anvil blocks shall weigh at least 20,000 Ibs., and same point of shipment, according to the alpha- 215,200 Ibs. total load it burst 1dden! int 
ports 8 gg emda ; ses . , é aio,e . t load 1 urst suddenly into 
pe — ae Oe 6 ee: ee ee ee ee betical order of the destinations. In cases where many fragments The high-st th re 
anvi . : eons i is - . ; 5 heathy 11s its nme ug streng specimens 
—— be tested to destruction as requested by the the a5 tee ; transportation is not mentioned, it of plate-glass had the same type of failure, as 
spector. is understood to be by rail. wi ye m ¢ ! ' . i : : 
TREATMENT OF INGOTS, BTC.—12. After the in- : athe. ail It vill be noted that did also some of the ston¢ The first value 
gots are ca they shall be either constantly kept in an there is a great disparity in the rates on the given for Portland cement was obtained with 
upright position until ready to be rolled, or else so same commodity between different points when 
maintained until the interior steel has had time to *In a paper entitled “‘A Few Notes on Brick : yt 
solidify. reduced to mills per ton mile. Strong Materials of Construction.” a Brick and Other 
13. No “bled”? ingots or ingots from ‘‘chilled’’ heats speitat ‘ bias 
shall be used in the manufacture of rails under this ntses 
contract. FREIGHT RATES ON CEMENT, COAL AND IRON 
No ingots from badly-teemed heats shall be used. . 
CUTTING OF BLOOMS.—15. After cutting off or al- 7 ial iy 
lowing for the ‘‘sand’’ or top-end of each ingot, at least oo nark Distance Mills per 
2 ins. more of seemingly solid steel shall be cut off PORTLAND CEMENT > ann tt 1 in mile ton-mil¢ 
that end of the bloom—a greater length than 12 ins. be- Lehigh District, Pa., to Atlantic City, N. J 2°00 se Philadel; * 5 a¢ 
ing preferred. If, after cutting such length, the steel Lehigh District, Pa., to Buffalo, N. Y..... "190 ae , hia 150 13.3 
does not look solid, the cutting shall continue until it Martins Creek, Pa., to Jersey City, N. J. 80 via Tren 114 
does Martin’s Creek, Pa., to Philadelphia, Pa. 1.25 saab eens a “p- 
HEATING.—16. Care shall be taken to avoid over-  Martin’s Creek, Pa., to Trenton, N. J 1.20 nt 15.0 
heating the steel, and, under no circumstances shall a w ? 7. a 4 “2.5 
, - 2 Northamptc >a. ersey City 
cinder’’ heat be allowed—that is, a heat high enough timeion = ri es ty, . J. aU 5 8.4 
to cause the cinder to run off the steel as it is being Phitadelphia. Pa. to Atlantic cate i "3 1.35 74 18.2 
drawn from the furnace. This does not apply to cinder Wutvekest (Pittabures. Pa. ta Mee York City 10 60 10.0 
which may be sticking to the under side of the steel Universal (P ttebure)., a rs PI lad - is uty > 40 Rate ludes 60 cts. light rag 11 5.4 
when drawn from a horizontal furnace, or to the bottom - sie IRON ‘alana a 351 5.7 
of an ingot when draw from a soaking pit. : tON ORE 99 . eins 
; i I Philadelphia, Pa., to Bethlehem, Pa 50 se . a. 57 8 
The specifications for 85-lb. rails of Bessemer Philadelphia to Birdsboro, Pa. 60 By rail 19 D9 
cling ; : hile hi , o Catasauqu: 2 alee I~. 
steel are similar to the above, with the exception Philadel hia, Pa., to Catasauqua, Pa 70 By rail 66 10¢ 
‘ : : Philadelphia, Pa., to Harrisburg, Pa 70 By rail 112 . 2 
of the clauses relating to chemical composition Philadelphia, Pa., to Steelton, Pa.. 70 By rail 102 bp 
and drop tests. These are as follows: (Ed Philadelphia, Pa., to Pottstown, Pa...... nO By rai 41 a 
i es Superior (Duluth), Minn., to Buffalo, N. Y.. 70 ber erathe oar “a7 
Eng. News.) Superior (Duluth), Minn., to Cleveland, Ohio “20 a bse te R24 on 
COMPOSITION.—S8. The rail must be hard, sound and PIG IRON. 940 Ibs + tor 
tough, showing fine, dense, grained metal in fracture Conshohocken, Pa., to Philadelphia, Pa.. 60 ma ae = 
The carbon shall be within limits of 0.53% and 0.63%, Emaus, Pa., to Philadelphia, Pa - Th 44.4 
and shall average between 0.57% and 0.59%. The phos- New York City to Wharton, N. J.. w Rate includ lick 12.1 
phorus shall not exceed 0.085%. The sulphur shall not Philadelphia, Pa., to Parryville, Pa....... 5 : ei 11.5 
exceed 0.075% The silicon shall not exceed 0.18%. The South Bethlehem, Pa., to Philadelphia, Pa. @5 pa 10.1 
manganese shall be within limits of 0.80% and 1.00%. Wharton, N. J., to Philadelphia, Pa......... 80 14 BT 
Copper and other injurious elements must not be more SPIEGELEISEN 10 It 1 ae —_ 
than traces. i . z enema 2,240 lbs. to 
DROP TESTS.—11. A rail-butt from every third heat New York City to Rockaway, N. J.. . 1.15 Rate includes light 87 13.2 
shall be tested. The butt must not exceed 6 ft. in ORE. 2 940 Ibs 1 to 
length, and must be taken from the top end of the first Mediterranean to Philadelphia—Baltimore 1.25 By water ; 00 0.2 
ingot. Philadelphia, Pa., to Chester, Pa =O Imported ore: by rail “18 OT 
All butts shall be placed heads upwards on solid steel COAI 2 246 ‘tee ay 
or iron supports 4 ft. clear apart, and upon the butt puffalo. N. Y.. t —— iy ‘ «240 1DS i to 
shall be dropped a weight of 2,000 lbs. (whose striking ema aa aA uluth, Baste -_— oo 30 By water. 02 
4. . Hampton Roads, Va., to Charleston, S. ¢ 1.00 By wat ‘ 
face shall have a radius of not more than 5 ins.) falling ' : 5 : y water 2.4 
uU Hoboken, N. J., to Camden, Me........ ais 5 By wat . 
freely from a clear height of 18 ft. Should the test fail *s Pol “pate a a y water 1.2 
: Lambert’s Point to New London, Conn... 60 B rat 5 
or show a deflection of more than 3% ins. under such New York City to Dartmouth, N. $ - y water 1.5 
test, a second test shall be made. If it also fails, all | 7 : ci peng ahh aed tea 90 By water 1.5 
rails made from that heat shall be rejected, but if the Perth Amboy, N. J., to Winter Point, Me. 70 3y water 1.6 
second test stands; then a third one shall be made, and, Philadelphia, to Boston, Mass 60 By water. 1.3 
if this be successful, the rails of that heat shall be ac- Philadelphia, to Halifax, N. 3 90 3y water 1.2 
cepted. Philadelphia, Pa., to Havana, Cuba..... 1.10 By water 10 
Should the test from any heat fail, as above specified, Philadelphia, Pa., to St. Johns, N. B.... 85 By water 1.3 
similar tests shall be made from the preceding and suc- Philadelphia, Pa., to Savona, Italy 1.53 By water 0.4 
ceeding heats, and if they fail as above specified, all Philadelphia, Pa., to Tampico, Mex...... 1.35 By water 07 
rails from these heats shall be rejected. Port Reading, N. J., to Bangor, Me..... 50 By water a 
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tmiple ff mortar confined in a steel cylinder 
ind subjected to a pressure of 15,000 lbs. per sq. 
throughout its setting period. For ordinary 
tting, the figure of 9,000 lbs. per sq. in. is a 


high value, 

TABLE I “MAXIMUM CRUSHING STRENGTHS OF 
DIFFERENT MATERIALS, IN LBS. PER SQ. IN 
Mild steel 


Gl rough plate 











hed ite 
84,000 
rile (American Encaustic 0.) ; O1,264 
Gir e bury, N. C.). D1L.O90 
Granular quartz (Swanton Vt.) ole dee pcnae HO,S4S8 
Marble (Friedman, Ariz.)...... ..More than 70,000 
iale brick (St. Lou Mo.) 38,446 
Portland cement et under high essut 21,00) 
set without initial pressure 9000 


In a sé md paper*® Mr. Howard discussed the 


I finiteness of the term “absorptior showing 
that the ordinary absorption value is far below 

he real percentage of voids in the brick. Table 
Il. herewith gives an abstra of his figures on 

I point, and the following extracts from the 


pauper explain the matter 
For a number of years past i ha been customary 
Waetertown in reporting tests of brick to tate the 


unount of absorption both by volume and by weight, the 


od of immersi being one week The diffcrence in 
pecifie gravity of water and of burnt clay is such that 
1 ate nt of the absorption taken by weight does not 





itely expre the actual voids which are in the 
brick; therefore figures which state the absorption taken 
by volume are given the preference 

It has been realized, however, that simple immersion 


of the brick even for a protracted period of time is not 


ealculated to yield entirely satisfactory result the 


absorption in most cases being underrated, although the 





result approach more closely to the truth in the case 
of salmon then in case of harder-burned and denser 
brick More water will be taken up by most brick, 
the end of a week’s immersion, if they are thon boiled 
for a few hour but even this treatment does not alway 
resul 1 th nple turation of the materia lak 
h pecific gravity of the ground brick a it is 
f comparisor he uc idicated 
by he method of imm z x 





as previously mentio l 

ing t k, anid urticul mpra 
ible ge he water void ind 

thi results in accredit 

volume of voids than actually exist Since the method 

of determining the voids by compar I f the specific 

gravity of the ground material with the weight per 

cubic foot of the intact brick show higher absorption 

values than shown by othcr methods, this perforce is 

regarded as the more itisfactory on for obviously it 
not to be expected that any method will show more 


voids than actually exist 





* * * The specific gravities of the ground material wer 
determined by the use of a Schumann volumeter, in 
which the volume of the ground material i ndicated by 
the displacement of an equivalent volume of benz in 
the flask * * * The results [shown in Table II.] are 
taken to mean that current methods can hardly be ac 

pted a reliably indicating the real values in absorp 





to these figures the absorption is generally 

imounts from say 2 to 8%, with occasional 

iching as high as 12 to 15 There are pav- 

tng brick in the table which would be reported a how 
ng le than 1 absorption when taken by weight, but 


which according to the method of basing the voids upon 


the specific gravity of the material would have an ab 
rption when taken by volume of more than 15%. Re 
uch as the would indicat hat the exterior por 
on of the brick wer 1 1 rviou oO water 
t ked ‘ 
| I N o h od 
Pat, hac Tes I | 
on - ants o- 
~N 
~ 
” ™ 
ng | 
itr ——_ - <— - At 
‘ » ~ =F 
WA 
f 5 + 


42-FT. STEEL COKE CAR OF 100,000 LBS. 


rABLB IIl.—VALUES OF ABSORPTION OF BRICK AS FOUND BY DIFFERENT METHODS. 








Maker Kind 
Illinois Brick Co . “ ‘ iis Biwewe oni en 
Hydraulic Press Brick Co Face 
Hydraulic Press Brick Co. : . .Face 
Hydraulic Pre Brick Coe. .<ss. . Face 
Hydraulic eas . .Face 
Coffey vill Tile Co . -Face 
Coffeyville Tile Co ..Face 
Coffeyv Tile Co . Paver 
Coffeyville Tile Co Paver 
Coffeyy i Tile Co ..Paver 
Canton Pressed Brick Co.. ..Face 
Canton Pressed Brick Co Face 
Barr Clay Co sui se .. Paver 
jarr Clay Co ree Pav 
Fernwood Lumber Co Common 
Townsend Brick & Contra Co Paver 
Townsend Brick & Contract Co Paver 





gz acs 
Townsend Brick & Contracting Co.. ..... Paver 
Shawmut Mining Co ities ; Paver 
Tuna Valley Pressed ‘a 
Tuna Valley Pressed 
Jewettville Pressed & 








Co Face 
Jewettville Pressed & Co Face 
Texarkana trick Co Face 
Texarkana Brick Co RRA ‘ ose ace 
Texarkana Brick Co....... / .. Face 
Renton Clay & Coal Co Face 
Rento Clay & Coal Co Face 
Renton Clay & Coal Co Face 
y-Renton Clay & Coal Co Fecee 
Western Brick Co es Common 
New York Brick & Paving Co.. . Paver 
New York Brick & Paving Co.......... .. Paver 
New York Brick & Paving Co ...-Paver 
New England Brick Co....... . ; ..Commor 
Simons Brick Co = Stale ..Common 
Sand Lime hath pte Pe eT ry ee eT eee 


TABLE IIIl.—COMPARATIVE TABLE OF WEIGHT 
VARIOUS 


Maker Kind 














mat*riel 
Hydraulic Pres Brick Co Face oOo 
Hydraulic Pre Brick Co Face 9 55 
Hydraul Pre Brick Co Face 
Hydraulic Press Brick Co..... ‘ Face 
Coffeyville 4 k & Tile Co Fa 
Coffeyville k & Tile Co Pac 
Coff°yville ck & Tile Co Paver < 
Coffeyville k & Tile Co Paver 6,667,000 
Canton Pre Co Fac 1,852,000 
Canton Pr ( ir i Nee eee re: 8. 804,000% 
Townsend Brick & Contracting Co abate Paver 7,692,000 
Tuna Valley Pressed Brick Co Face 2» 494 40") 
Tuna Valley Pressed Brick Co.... bie Face 6 OE 
Jewettville Pressed & Pavir Brick Co.. Face 
Jewettville Pressed & Pavir grick Co Face 
Texerkana Brick Co ..Face 
Teshrkase Brick Co. ...< se cscscs Face J 
Texarkana Brick Co Face 342, 5008 
Absorption after on week's mmersion followed by boiling 4 hrs Modulus of elasticity measured between 
ids of 1,000 and 3,000 Ibs. per sq. in., with the following exceptions 
*Modulus of elast ty taken between loads of 1.000 
Modulus of ela ity taken b tween loads of 1,500 
tModulus of elasti y taken between loads of 1,500 ry 
EModulus of elasticity taken between loads of FOD- 1,000 
ela ty o umf of brick, together with their burg, it has been specified that 1,000 cars shall 
weights and ab tio be all-steel cars for carrying coke, of a new de 
The highes ues of three of these features are found sign, havi! greater capacity than any coke 
the sar rick n coniunectior + the lowest es 
othecc lease = eee ee " _ cael “0H cars hitherto built. Drawings of these cars are 
for absorption A hard-burned brick of uniform struc 


ture will have a low absorption but will be a heavy 
brick, have a high compressive strength, and be com 
paratively very rigid, that is, possessing a high modulu 
of elasticity On the other hand, high values for ab 


n are a ciated with low compressive strength, 





modulus of ela ty, and, of course, lis 








A New Standard Steel Coke Car for the 
Pennsylvania R. R. 


] placing a new order for 2,200 new freight 
irs for the Pennsylvania Lines West of Pitts 





een ala 
' 
\ 


Com p uted 
value for 
absorption 


Absorpti on based on 
after im- sp. gr. of 
Absorption after im- mersion 1 mate rizl 
mersion one week. week and and actual 
‘ ; = boiling one’ weight of 
By weight. By volume. hour. By brick. By 

volume. volume, 

P of 








ABSORPTION, STRENGTH AND ELASTICITY OF 
BRICKS 

Specific Absorp- Compres- 
gravity i 
of ground 


Modulus of 
elasticity, 


Ibs. 

















shown herewith. 

The car has four’ hoppers, giving eight 
ypenings in the bottom of the car, pe! 
mitting quick dumping without hand clearing, 


The total area of opening in the bottom of the 


car, With all doors open, is 84 sq. ft. The racks 
it the top of the car, which have been com- 
monly used for coke cars, are omitted, and ca- 
pacity is secured by giving the cars greater 
length—42 ft. The cars are designed for a load- 
‘arrying capacity of 100,000 Ibs., and will hold 
2.794 cu. ft. of coke. 


a 
} : 
} | 

t 
j 








+ jina ect 





CAPACITY ; PENNSYLVANIA R. R. LINES WEST OF PITTSBURG. 
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+ A-B Half Section C 
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some significant expressions by Prof. A. A funds, however, need not spell failure, since the 

A Journal of Civil, Mechanical, Noyes, in his annual report as Acting President committee may do excellent service by merely re 

Mining and Electrical Engineering f the Massachusetts Institute of Technology viewing the delays in securing pure water and 

Published every Thursday by In one of these passages Prof. Noyes briefly al- the dangers incident to their continuance, at the 

THE ENGINEERING NEWS PUBLISHING CoO. ludes to the plan of individual conferences upon same time emphatically urging the city authori 
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The trend of teaching methods in most Ameri- 


can technical schools admittedly has been fatal 
to those close and inspiring personal relations 
between teachers and students which were pos- 


sible in the engineering 
This tendency 
regarded as a 
to be 
grounds, 
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schools of a 
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perhaps, 
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schools, 
in technical 

students have 
cently, as a 
of things 


massed 
until re- 
new 


widely accepted, 
ture of the 


Yet excessive 


necessary fea order 


educational. dependence 


on lectures and lecture notes has been decried* 
is leading the average student to a disregard 
of detail and of accuracy. However, until re- 
cently, little protest has been made against 
lectures to large classes as the thief of delight- 
ful and inspiriting friendships, for such relations 
were not believed to be necessary in the educa 
tion of an engineer. Now insistent voices are 
demanding a return of the old relations, not on 
grounds of sentiment, but for true economy of 
effort, time and money. Of course, all lecture 
methods cannot be held wholly responsible for 


the loss of a teacher’s personal oversight of a 


boy’s work in those schools where such a need 
is now being felt most keenly gut the wide ex- 
tension ef lecture methods will probably be held 
as the greatest single factor in present inade- 


quate or uneconomical provisions for large classes 
in engineering subjects. 

The experience of many teachers in 
parts of the country emphasizes the need 
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Dean Tniversity, 


shown elsewhere in issue, will be thought- 


fully considered by teachers of engineering sub 
jects throughout the country 
Coincident with the publication of the account 
*-The Abuse of the Lecture Method of Teaching En 


gineering Subject Engineering News, Aug. 17, 1905 





ing on the success of the plan and its extension 
from first-year English and mathematics to 
second-year physics, Prof. Noyes especially em- 
phasizes the need of close personal relations be- 


tween teachers and students. Of present methods 


of giving needed instruction he 


has this to say: 
The establishment of close personal relations between 
instructors and students is a matter of prime importance 
to the success of the work of instruction The plan of 
individual conferences, just referred to, supplements the 
recitation system in a most valuable way. I believe, 
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A dozen years ago, more or less, the city of 


Minneapolis seemed to be on the point of install- 


ing a water-purification plant. For reasons which 


we are quite unable to state, the city is still 
drinking water which, according to all modern 
standards, is certainly not above suspicion. The 
typhoid death rate per 100,000 for the period 
1901-05 averaged 37.8, and for 1906 the rate was 
32.9. These figures do not compare at all well 
with the corresponding ones for St. Paul, which 
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River straight, 
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yintment of this commission 
“shall 
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the « author- 
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was expected 


ommission not be 
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little 


any expense on city,” 


uncertain 


to recall the experts or 
the problem 


Minneapolis is altogether 


appoint new ones to re 


port on 
and 


too large import- 


ant a city to postpone longer the securing of a 
pure water-supply. It is high time for it to fal! 
in line with Lawrence, Albany, Providence, Ph 


adelphia, Pittsburg, C Orleans, 
dianapolis, and many establi 
an adequate water-purification plant, or else 
those cities which have 
for the present may be 
without purification. 
native it 
trend of 


New 
cities in 


incinnati, In- 


lesser shing 
copy 
introduced supplies that 
considered satisfactory 
If it adopts the latter alter- 
should bear in that the whole 
the day is toward purification of all 
water-supplies from surface sources. 

While we do not 


mind 


mean to throw any doubt upon 


the evidently high character of the St. Paul 
water-supply, yet it seems pertinent to inquiré 
why its typhoid rate for 1906 was 21.1] pe 
100,000, as compared with a maximum of 13. 


r 
7 
during the previous five years, and less than 11 
in 1903 and again in 1905. If the proposed legis- 


lation giving the Minnesota State sjoard of 
Health large measures of control over the water- 
supplies of the state, as outlined editorially in 
our issue of Feb. 11, goes into effect, as we hope 
it will, such erratic movements in the typhoid 
rate of any Minnesota city seem quite certain to 
be made the subject of careful investigation—if 
indeed they are not already looked into by the 


State Board 
legislation. What we 
to St. Paul typhoid, 
ered ggestive 
it may be that 
typhoid matters 


f Health on the strength of existing 
here in 
should be consi 
rather than condemnatory, as 
the local board of health has 
well in hand, and it may also 


are saying 
however, 
as su 


be that later statistics show a return to the nor 

mal typhoid rate of St. Paul, which for an Amer 
ican city is remarkably low. Perhaps, too, later 
typhoid figures for Minneapolis cast less doubt 
upon its water-supply, but however that may be, 
we think there is no question but what either 


vater purification or a new water-supply is 


needed by Minneapolis, once. 
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A British Professor’s “Research” 
Boiler Design. 


in Steam 


We are sometimes tempted to make iconoclastic 
remarks on the subject of what may be termed, 
for what of a better name, “professorial’’ engi- 
neering; but we hasten to make an apology for 
the use of this term, to the many engineers of 
real ability, large practical experience and sound 
common sense, who are engaged in the work of 
instruction in our engineering schools 

And having made this apology, we may proceed 
to say that technical literature is day, as it 
has been for a quarter century past, continually 
encumbered with abstract ‘“‘researches” and in- 
vestigations which will never be of any practical 


usefulness to anyneny. If the truth concerning 





these published “researches’’ were known, we 
suspect it would be found that nobody but the 
distinguished author and a few distinguished coi 
leagues engaged in a similar sort of work, ever 
takes the time or the trouble to study them 

We are tempted to these iconoclastic remarks 
by noticing in our London contemporary, “Engi 





neering,” of Feb. 12, a paper entitled “H 
Transmission in Steam Boiler by “John T 
Nicolson, D. Se M. Inst. C. E. (Hor Men J 
Inst. E), Professor of Mechanical Engineering in 
the University of Manchester.” The pay 
so long that it is run as a serial in our con 
porary, and the concluding ection in the sur 
before us occupies six solid pages, which bri 
with mathematical formulas 

A combination of curiosity and some interest In 
the special subject led us to examine this paper 
We find that the result of the author’s laboriou 
research has been the development of a formula, 
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and for those of our readers who have to wrestle 
th steam-boiler propositions we venture to re- 
ord that formula in full. It is as follows: 


The general formula for the heat transference from a 
gas flowing along a flue is accordingly 
p l 1\ 
) Vo | pi ui | (T 6). 
?K) 10 my, 
where 
Vv B.T.U transferred per hr. per sq. ft. of flue 
urface. 
7’ = temperature of gas flowing along the flue, deg 
Fahr 
6 = temperature of metal wall of flue, deg. Fahr. 
»} = % (7 + 6) = mean film temperature, deg. Fahr. 
p density of gas, Ibs. per cu. ft. ¥ 
uu; speed of gas in ft. per sec. 
tw, = lbs. of gas flowing pcr sec. 
ay, area of flue in sq. ins 
c, = perimeter of flue in ins. 
m, a,/c, hydraulic mean depth of flue or pipe. 


The author calls this his “new formula,” and 
he then proceeds to compare this formula with 
one recommended by Rankine, which appears to 
s considerably more modest and which is as 


follows: 


(1 — t)? 
Q 


Where 


160 to 200 


average gas temperature (deg. Fabhr.). 


Q = heat transmitted per sq. ft. per hr. (B.T.U.) 
, 
t water or steam temperature (deg. Fahr.). 


The author says that ‘‘Rankine’s formula has 
been very generally used in heat transmission 
calculations for steam boilers,’”’ but we confess 
to an inward query as to what percentage of the 
steam boilers in actual use were ever designed by 
the aid of this Rankine formula. 

The author, however, does not stop at this 
point. He is not contented with huving bestowed 
upon the profession a boon in the shape of a 
seven-term formula in place of a two-term; but 
he goes on, after several columns of invidious 
‘omparison between his ‘‘New formula” and the 
old, to explain “the import upon boiler practice 
of the results obtained.” 

This is interesting. We always like to see, after 
in investigator has used reams of paper and bot- 
tles of ink in chasing x’s and y’s and z’s and a 
choice collection of Greek letters and mathemati- 
cal signs through a large number of contortions— 
we always like to see, we say, a final conclusion 
in which he gets down to earth and tells the 
reader what practical lessons he is to derive as 
the result of all that has gone before. In order 
to do the author strict justice, we quote this 
practical conclusion verbatim: 


In the first place, since the amount of heat that can 
be transmitted for a given temperature-difference is al- 
most directly proportional to the speed of the gases, a re- 
duction of area of the heating surface in steam boilers— 
to one-half, one-quarter, or even one-tenth of what is now 
usual—can be made without the chimney temperatures 
being raised or the efficiency lowered to any material 
extent. Or, otherwise, if the surface be kept the same, 
but the cross-sectional area through the flues be reduced, 
in order to obtain the necessary high gas speed, a very 
much loweP chimney temperature and correspondingly 
higher efficiency can be secured than is now available 

Accordingly, draughts of 10 ins. or 20 ins. of water- 
gage, induced by fans, should always be employed for 
really economical working. 


There is more; but the above leaves us gasping, : 


ind we think it will be enough. We may remind 
yur readers who may be unfamiliar with boiler 
practice, that with ordinarily good stationary 
boilers a draft of *%4-in. to l-in. of water is about 
the maximum used, and that even with the high- 
est forced draft practice on locomotives, where 
some 20% or 30% of the coal fired is often car- 
ried through the stack and distributed impartially 
over the right of way, the draft pressure seldom 

exceeds 5D to 8 ins. 
We have no doubt that the distinguished author 
of the paper on which we have taken the liberty 
comment has good intentions; but the cata- 
clysm which he would produce in any place where 
combustion should be carried on with such a 
draft as he proposes, would resemble the locality 
which is said to be paved with similar good inten- 
tions. No boiler burning actual fuel and doing 
actual practical work was ever made or oper- 
ated under any such conditions as are here 

, 


gravely recommended at the behest of a mathe- 


matieal formula. It all seems to us a fearful and 
wonderful example of the utter folly of “re- 
search” carried on without the aid of that defi- 
nite, practical, hardheaded common sense which 
is the prime requisite to sound engineering. 


Recent Developments in Rail Design and 
a Comparison of Rail Sections. 


The question of rail section design has been a 
live issue for several years past, after a period of 
quiescence following the very general adoption of 
the sections recommended by a committee of the 
American Society of Civil Engineers in 1893. It 
will be useful and interesting therefore to review 
some of the recent development, especially in con- 
nection with the design of the new rail section 
of the Canadian Pacific Ry., which is described 
elsewhere in this issue. During the past few 
years there have been complaints from railways 
as to unsatisfactory experience with the heavier 
rails of the so-called Am. Soc. C. E. sections, 
while manufacturers have claimed that they 
could not make first-class rails in the heavier 
weights of these sections, owing especially (among 
other details) to the thin edges of the base. The 
Society therefore appointed a new committee to 
consider this matter, and in 1908S it made a re- 
port recommending certain modifications from 
the original designs, but not presenting definite 
sections. (Engineering News, Jan. 23, 1908.) 

The recommendations of the above committee 
have been approved by the American Railway 
Association and the American Railway Engineer- 
ing and Maintenance of Way Association. The 
former of these associations has also promul- 
gated proposed standard rail sections, but rather 
unfortunately presented two series of designs, 
each consisting of five sections ranging from 60 
Ibs. to 100 lbs. per yd., inclusive (Engineering 
News, May 14, 1908). One series was designed 
to meet the requirements for a rail with a thin 
head and a high moment of inertia. The other 
was to meet the requirements for a rail with a 
narrow and deep head, and with the moment of 
inertia considered as a secondary matter. It 
may be said that the advocates of the former 
type are in a decided majority. 

Certain important railways have always con- 
tinued to use rails of their own design, and while 
the questions of improving the Am, Soc. C. E. 
sections or designing new standard sections have 
been under consideration by railway and engi- 
neering societies, some other railways have in- 
troduced special sections of their own. Several 
of these have been described in our columns. 
These modern sections, of course, are designed on 
scientific principles, and are not. to be compared 
with the heterogeneous sections which were in use 
before the American Society of Civil Engineers 
first began its work of preparing a logical de- 
sign for a standard rail section. It is also to be 
borne in mind that the universal adoption of any 
one type of section is not to be expected. 

The adoption of the original Am. Soc. C. E. 
sections was so general, however, that it seems 
as though it should be quite practicable to im- 
prove these in such a way as to meet with an 
equal degree of acceptation by the railways. In 
fact the modifications recommended in 1908 by 
the Rail Committee of the Society deal with most 
of the features which have been a source of com- 
plaint. It appears, therefore, somewhat unfor- 
tunate that there is a certain tendeney at the 
present time to multiply individual rail sections. 
With this in view it may be of interest to review 
the design of the new 85-lb. rail section of the 
Canadian Pacific Ry., which has been mentioned 
above and which is illustrated elsewhere. 

Taking first the general form of this section, 
it may be said that it represents the thin-headed 
type, the depth of head (to intersection of fish- 
ing angles) being only 2 7/16 ins. The total 
height is somewhat low for a rail of this weight 
and type. This was adopted, however (as stated 
in the paper by Mr. Gutelius) in order to pro- 
vide a certain flexibility on tracks where heav- 
ing occurs every winter and shimming must be 
done to keep the track in surface. Under such 
conditions it has been found that a heavy stiff 
rail is more liable to fracture than a lighter and 
more flexible rail. 

The width of base is only -in. less than the 
height. The suggested modifications of the Am. 
Soc. C. E. sections recommend a base width %- 
in. less than the height, but Mr. Gutelius does not 


consider this advisable on the point of stability. 
By interpolation, the 85-lb. rail of the American 
Railway Association’s thin-head type would be 
o%, ins. high and 4% ins. wide. 

In considering the form of the head of the 
Canadian Pacific rail, we find that as compared 
with other similar rails it is narrowed slightly 
at the top by giving the sides a small inward 
slope. This slope is permitted in the modifications 
suggested for the Am. Soc. C. E. section, which 
provide that the side may be vertical or with a 
slight inclination. In the original sections the 
sides were vertical. The slope is intended evi- 
dently to hold the wheel away from the top 
corner, the radius of which is quite sharp, %4-in. 
This radius was preferred by several engineers 
at the time the Am. Soc. C. E. sections were de- 
signed (1893), but 5/16-in. was then adopted as 
a compromise between the sharp-corner and 
round-corner ideas. The present rail committee 
of the society, however, has recommended that 
this radius should be not less than %-in. while 
the present M.C.B. wheel section is in use. The 
Pennsylvania R. R. has adopted 7/16-in. 

The Canadian Pacific Ry. section goes to an 
extreme, however, in regard to the radius of the 
top of the head, which is only 8 ins. This is the 
sharpest radius in use in this country, although 
a 5'4-in. radius is adopted for the Sandberg 10u- 
lb. rail which is used extensively in Europe. The 
Pennsylvania R. R. standard rail with 10-in. top 
radius has always been considered as a round 
headed rail (especially with its 7/16-in. corner 
radius). The 12-in. radius of the Am. Soc. C. E. 
sections is very general. A 14-in. radius is used 
in the Dudley sections, which have been adopted 
by several large railway systems; it is adopted 
also in the American Railway Association sec- 
tions. Mr. Gutelius informs us that the top ra- 
dius was reduced to 8 ins. in the new section 
for the reason that it conforms more nearly to 
the section of rails that have been in the track 
for a number of years than does the 12-in. radius 
of new rails of the Am. Soc. C. E. type. It re- 
mains to be proved, however, whether it is wise 
to adopt for new rails the section to which old 
rails have been worn by long service. 

The web of the Canadian Pacific Ry. rail is pe 
culiar in having the sides curved to the unusually 
short radius of 8 ins., and united with the web 
and base by fillets of %-in. radius. In other sec- 
tions, the web has its sides either vertical or 
curved to a radius of from 10 to 14 ins., and has 
fillets of %4-in. radius. The idea in curving the 
sides of the web is to give a better flow of the 
metal and better compacting during the process 
of rolling. Mr. Gutelius informs us that his idea 
in adopting the unusually short S-in. radius was 
to give a better bearing under the head, and thus 
strengthen what his road had considered to be 
a weak point in the Am, Soc. C. E. section. This 
had been taken into consideration, however, by 
the new rail committee, whose recommendations 
(1908) included the giving to the fillets as large 
a radius as possible for the purpose of rein- 
forcement, consistent with providing the neces- 
sary bearing surface for the splice bars. 

In the new Canadian Pacific rail the thickness 
of the base is increased, and the shape of the 
edge of the baseis peculiar in having a round 
(4-in.) top corner and a sharp (1/16-in.) bottom 
corner. In most sections the corners are of 1/16 
in. radius, and between them the edge of the base 
is vertical. This is provided in the Am. Soc. 
Cc. E. sections, and the Rail Committee has rec- 
ommended no specific change, but states that the 
corners should be as sharp as is practicable with 
the colder conditions of rolling now specified. 
Mr. Gutelius states that the strengthening of the 
flange appears to have eliminated flange-breaks 
entirely in rails laid in the track. The larger 
top corner radius for the base or flange of the 
Canadian Pacific Ry. rail is in accordance with 
some European rail sections and American tee- 
girder rails. The unsymmetrical arrangement 
has a somewhat peculiar appearance on the draw- 
ing, but the round top corner no doubt allows of 
a better flow of metal as the rail passes through 
the rolls. The proper filling out and rolling of 
these comparatively thin edges has always been 
a difficulty in the rolling of large sections of T- 
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rails at the low temperatures which are necessary trusses were used. The grade line was kept as low as I am a firm believer in tt Panama Car id as a 
to produce rails of good quality. possible to allow the bottom of girders to clear extreme resident of Colombia its suc¢ f leant “it te 
Coming now to the distribution of metal in the high tide. Examination of, and borings into, the piles to my pecuniary benefit Furth I y yt} bu 
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curious feature in comparison with the original : : : : duced results of over twice th avation pated 
\ — T} ti f tal as were perfectly sound in the new structure. Intermedi- three years ago by the most wuine er seer i 
Am, soc. ©. ecuon ; 1€ Propor ena or meta ate piers were driven and the old piers reinforced by ad- under almost ideal health cond nd witho . 
in the head and base of the two rails are in fact ditional piles, many of which had to be jetted in. uspicion of graft 
reversed. This is shown by the accompanying In the Chef Menteur bridge not a single pile was re- I will quote from in the January Bulle of 
table, in which we have compared the distribu- placed on account of defects, and in the other three the American Instit 1 Engines 
tion in several S5-lb. rail sections. The rail com- bridges the proportion was less than 10%. Of those re- TI 
: . C — ; 
mittee of the American Society of Civil Engi- Ject«d and replaced by new piles not a one had been nadine onans ; 
Pa : re , . d the ter rine ' te ‘ el plan hag v , 
neers, however, recommended in 1908 that for damaged by teredo, nor had the outer ring penetrated ‘and ff w pr coal eae | 
. by the creosote shown any signs of deterioration, n pay a 
rails heavier than 60 lbs. per yd., the percentage : : : ete Sie ; segaietl oars dam at Gamt rh 
. a t] } I an st was a single pile seriously decayed The rejected piles TV,000 cu. f er s 
rt let IT > jase sSnou ye equa or ~ 5 ‘ + ot ¢ 
ei . a ‘ iain ae xg showed an interior dry rot which indicated that they had and then for a tiw | 


head. Also, that 
sections of differ- 


slightly greater than that in the 
the proportions might vary in 


ent weights, although in the original sections 


distribution for the entire 

Pacific Ry. rail, therefore, 
follows first of recommendations. It 
will be the that the same 


principle is embodied in the section of the Penn- 


there was a uniform 
The 
the 


seen 


Canadian 


series. 
these 
by 


table, also, 


sylvania R. R. and in one of the two types of 
sections promulgated by the American Railway 


Association. Exact comparisons cannot be made 
with these latter, as the sections vary by 10 lbs., 
but we have given the average between the SO-lb. 
ind 90-lb. sections. 


PROPORTIONS OF METAL IN 85-LB, RAILS: TOTAL, 








100 PER CENT. 

Web. Base. 
22.21 41.02 
21.00 37.00 
17.80 40.00 
21.10 36.70 
18.00 36.30 
22.00 36.00 

) 40.00 





19.35 


41.20 
90-lb. sections 


section, the 


In the 


Pennsylvania Ry. propor- 





tion of metal in the base is increased at the ex- 
pense of the web. Of all the rails, that of the 
Western Pacific Ry. has the highest proportion 


f metal in the head, while the proportions in the 


web and base are low. In fact, the proportion in 
he web is almost the minimum of all the sec- 
tions. The Great Northern Ry. rail, though of 
very, peculiar section, has almost the same pro- 


portions as the original Am. Soc. C. E. sections. 
The Pennsylvania section was illustrated in our 
issue of April 16, 1908; the Western Pacifie and 


Great Northern sections in our issue of Oct. 
1908. 
As a 
‘onclusion that 
fied in 


made a year ago by the 


15, 


the 
sections modi 


this review we arrive at 
the Am. Soc. C. E. 
accordance the recommendations 
tail of that 
society, should meet all the reasonable objections 
that have been made both by the railway and by 
the The multiplication of new 
and individual sections appears, therefore, to be 
Furthermore, these modified heavy 
sections should meet with as uni- 
adoption as accorded 
when the sections 
those most generally 


result of 


with 


Committee 


manufacturers 


inadvisable. 


Am, 


versal 


Soc. C. E. 


approval and were 


the original sections at a time 


f medium weight were 


used. 





LETTERS TO THE EDITOR. 


More Evidence of the Longevity of Creosoted Piles. 


Sir: In line with your article in the issue of Jan. 7, 


p. 28, on the Galveston bridge and ‘‘Resident Engineer's 
letter on the Cartagena, Columbia, S. A., wharf in the 
ssue of Jan, 21, p. 73, the record of some creosoted 
pil s used on the gulf coast between Mobile and New 
Orleans may be of interest. 


The formetion along this coast is such that pile 
foundations are necessary for all bridges. The bridges 
on the New Orleans & Mobile Division of the Louisville 
& Nashville R. R. were built (or possibly, rebuilt) about 
They were truss spans supported on pile piers 
direct (mo masonry used) and had pile trestle approaches. 
All piles I think, creosoted at the West Pascagoula 
works and up to 1904 not a pile had been removed or 
hed shown any serious signs of decay. 
In 1904 and 1905 it became necessary to replace the 
truss spans of the East and West Pascagoula rivers and 
the Rigolets and Chef Menteur bridges, with stronger 
bridges in order to take care of heavier rolling stock. 
Through or deck girders were decided upon for the new 
except for the draw spans, where through 


1S75. 


were, 


bridges 





not been perfectly sound when treated, probably having 
been doty to a slight extent. Piles which were checked 
or wind shaken at times of treatment were in a per- 
fectly preserved state, the creosote having penetrated to 


the interior of the wood. As the new cut-off level was 
several feet lower than the old and below the extreme 
high tide level, there was opportunity for a thorough 
examination of the condition of each pile. Every pile 
showing the least sign of d:cay was replaced, even 
though its strength had not yet become impaired. All 


other piles appeared to be as sound as the day they were 


driven, some 30 years before. The bridges mentioned 
are all across tidal streams. 
Yours truly, W. G. Arn, 
Ass’t Engr., Illinois Central R. R 
Corinth, Miss., March 1, 1909. 


_ _ 2 = 
Report of the Coroner’s Jury on the Chicago 


Tunnel Crib Disaster. 
After reading the verdict in the 
reported in your issue of Feb. 25, I feel (as foreman of 
that jury) that some of the circumstances should be more 
fully explained. Therefore I will say that this case was 
a particularly difficult one so far as the state laws and 
city ordinances were concerned, and for this reason the 
jury advised by competent attorneys. A careful 
examination of the law showed (1) that no city ordinance 


Sir: above case, as 


were 


was violated at the crib; (2) that as a matter of fact 
no city law or regulations applied thereto; (3) that while 
the city had power to legislate a distance into the lake 


beyond the location of the intermediate crib, it had 
never taken advantage of such power, therefore the in 


termediate crib was entirely outside the jurisdiction of the 


city ordinances. 

The best evidence showed thet the contractor, George 
W. Jackson, Incorporated, had obtained every necessary 
p-rmit for the work carried on at 73d St. and Bond Ave., 
at which point the same tunnel was being driven from 
another shaft (the shore shaft). 

There is a state law which requires that no dynamite 


or other explosive shall be ‘“‘stored’’ 
‘inhabited The primary object of thi 
however, furnish a place of residence 
but for use in connection with the building of the tunnel 
It wes probably not a residence within the strict mean 

ng of the law, although the preponderance of 1 
ion was disposed to concede that it should be 
an inhabited dwelling It appeared, that ac- 
cording to the intent and purpose of the law, no dy: 
mite was stored. It was sent out to the crib only as re- 
quired, and no supply larger than necessary was received 
at any time. Neither was it delivered « than the 
conditions of the work demanded, therefore there was no 
violation of the state law. Thus in fact 
that there had been no violation of law, it was impossible 
for the jury to bring in any verdict other than the one 
rendered. 

This wes an unusual piece of work It was an ex- 
tremely large tunnel and the first one at this city to be 
driven under the lake in the rock, and for that reason, 
it was esscntial to use large quantities of dynamite. It 
was a hazardous yet undertaking, and 


within 300 yds. of 
any dwelling.’’ 


erib, was not to 


egal opin- 
considered 


however, 





i- 


irlier 


view of the 


necessary there 


wes corresponding danger attendant, 

It is true that the method of handling the dynamite 
was unsatisfactory and dangerous, but no more so than 
the gen‘ral prevailing methods elsewhere, and the cause 
of the accident was probably due much more to ignor- 


to carelessness. 
Very truly yours, 
A. Bement, 
Consulting Engineer 
Feb, 27, 1909 


ance than 


2114 Fisher Ave., Chicago, IIL, 


renee Gere 


Panama Sea-Level Arguments. 


Sir: I have been much interested in the able advo- 
cacy of the lock system for the Panama Canal in the 
last two issues of Engineering News. As these argu- 
ments are given ‘‘without prejudice or bias’’ it is natu- 
ral to expect that a periodical of the high standing of 
the Engineering News would open its columns for a 


hearing to an advocate of the sea-level plan. 
In the first place please let me state emphatically that 








shoal bottor 
frequent 

ikes me 
obpstacie to n 
bottom-width of pr 
jection on th or 
~ water 


journeys 


that 


hould 




















flow h 
in mu u 
i wher n 
oLrac Pp 
y ivig 
1 aiso 
n floo 
off no fr 
) of SO-ft 
po 0 
suct 























i h i 

1 a concentrated ma but hou 
be let down on I ong, so tl 
even in the great would bring 
ll the weter inof i-level, 45 ft 
below The only wou 
bringing down of ing 
dredging opposite it I equir 
be so constructed as to hold some lack-wa 
it; and a 6-ft. dam at a favorable 1 tion about a mile 
above would compel the current to qui 1 bel : 
gravel-carrying point Power could be ed the 
mouth of the Chagres for lighting part ! 

THE PACIFIC TIDE-LOCKS 

The qrigi plan placed these lock it th ! it 
that has been abandoned, and the fir lock ire t 
Miraflores, 5 mile inland o which i a ~50O-ft 
channel will be dug, per tti teamers to " fu 
speed The water in this 5-mile stretch will flow in and 
out with the tide The majority of the Board wa 
not entirely convinced of the necessity o ] ck or 
even of their possible 1 ess, ¢ 1 few 
hours daily during sprin; the gz to be left 
open and the water to fi and out at will at all 
other times. 

Are tide-locks necessary at all? The extreme head 
in spring tides would be 10 f This, for 40 miles of 
canal, would mean, for a few mor t at the turr 
of the tide ¢ of 3 ir per n The Atrato 
River, in 244 from Quibdo to mouth, has a 
fall of over or more than 7 ir per niile, yet 
the average is only 2.5 mile hr ; 





time ¢ 


upper end, near Quibdo 


current in 
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The head from the Atlantic to the 
low water would be the same head from the 
Pacific to the Atlantic at Pacifie } water umely 
10 ft In either case, an amount of i would have 
to enter or leave the canal by hydrostatic action equal 
to the frustum of a prism whose bass that of the 
upper 10 ft of the section of the ¢ ] l 
length is 40 miles This constitute total 
OOO cu ft. distributed over 6 hr or a flo 
O00 cu. ft. per hr, whi f ecti 

ae wonld give a of vr a little les 
than a mile, per hou To ild be added the 
flow. for a few minute only, caused by the extreme 
head ive! ing 3 i er which would t about 
—.7 ] er } ir | 10 } Wr) of 
th ( r would 1 n add oO 1 flow of bout 
1 mil per hour £ gz a total er elocity at 
extreme of tide, « nile er hour I uch eur 
rent suffic ntly lange l » req +} rent tion of 
gates? 

When a marsh or lake o vy co lerat ea has 
a narrow utlet to tidewat d e ent ee 
has to be drawn ff or refilled. t velocity the 
outlet becomes very high Chi I vy be ‘ for in 
stance, at Bocachica the irrow entrance ind one 
of the three only outlets of the exte harbor at 
Cartagena Here the tidal flow is quite rapid, though 
the total tidal variation is les than 3 ft spring 
tides; yet, though the entrance to this harbor is con 

iderably narrower than the yposed nal-section 
steamers entering and leaving that port entirely disre 
gard the tidal action 

About seven years ago I sailed fre Orleans at 
a time when the Mississippi w han it had 
been for many year The news rising flood 
was the principal topic the daily pres The water 
was beginnings Oo cre ove th e¢ nd ) r the 
streets dijioining the wharve 1 wit} the ebb-tide 
went booming down the rest ted ] t a rate 
asserted to be from 6 to 7 miles per hou vet the 
ocean steamers entirely disregarded t rap urrent, 
beyond recognizing that tt ed ré team to 
maintain a given speed against it, and correspondingly 
less steam when going with it 

The ebb-tide in New York Harbor during tl pring 
months, wt there happe to be nv 1 flood 
causes velocities the North Rive i ) ur to me 
to exceed anything which could be anticipated under 
normal conditior at Panama 

The current of th Detroit R I 1 to run 4 
miles per hour, without hindering the traffi 

The narrow channel of the harbor of Buenaventura 
a day’s steaming to the south of P ma. where the 
tides are equally sever empt s it d great 
lagoons behind and beyond the tow how t time 
rapid currents; yet these have never hindered the 


entrance and departure < 
I have made repeated 
chicaya, Cajambre, and 
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flowing ito. «thi section of the Colombia coast, with 
lal variation imilar to that at Panama. The cur- 
nt of these streams during the highest tide never 

y that would offer the slightest obstacle to 






n in both directions simultaneously, in 

Indeed if high tides pro 
rous to shipping, many of the 
ports could not do business as 


on steamer in the Magdalena River 
sed other steamers at points where the 
») miles per hour, and the channel was 

E proposed at Panama The up- 
slightly slackens its speed, and the 
going one brings its velocity down to mere steer 
way This is done because the great Magdalena 
teamers are flat-bottomed, and carry heavy deck-car- 
4 which might be damaged by the waves raised by 
i steamer going at full speed. 

After many years’ experience in steaming and sail 
ing, I can see no reason why the Panama Canal should 
be burdened with tide-locks at or near its Pacific out- 
let The current would be a help to tows and sailing 
vessel which took advantage of it; and the slight 
vigilance required of the navigators of steamers 
be more than compensated by the absence of the 

strain of going through locks. 

absence of such tidal locks would, moreover, 
greatly reduce the fixed charges; the tidal current 
would carry away the silt; and the maintenance of the 
canal (except for a possible occasional slide, that could 
be readily dredged up), would be confined virtually to 
the care of the electric lighting system, the Chagres 
apron, and the collection of tolls 











With a canal built in this way, a constant stream 
of vessels could be kept in motion in both directions 
If required, the American Navy could pass from one 
ocean to the other in a steady procession Not be- 

ving in the advisability of tide-locks myself, and 
being by no means alone in my disbelief, I leave them 

it of my estimates 

As to accidents to the locks, the most ardent lock ad- 


vocate does not deny the possibility of them. The ex- 
ence at the Soo and at the Manchester Canal shows 





the mathematical certainty of accidents in the six 
locks at Panama The sudden and violent gusts of 
v d « ountered on the Isthmus may perhaps quite 


offset the advantage of electric controlling devices 


That intentional damage under the guise of accident 


is possible from hostile subsidized vessels is not to be 
denied Mr. Parsons is on record before the Senate 
Committee as to his opinion that such accidents as are 

evitable might drain off the lake to a point where 


1 year would be required to refill for navigation 
\ hostile foree could only block such a_ sea-level 
canal as I propose with no dams for river control by 
king at great cost, a vessel in the channel of a 
ea-level canal, which could be removed in a week or 


two by dynamite and a wrecking crew. The recent 
reported contracts of the Wright Brothers to build an 
aeroplane to carry half a ton, and their marvelous 
trial in Europe, make the war aeroplane, with its 


great speed, silent and unnoticeable at night, an engine 
ar that, guided by the glimmer of the waters, 
ould readily drop with accuracy a destructive charge 
before a single gun were pointed. When submarines 
ind spies would have to be guarded against as well, 
clear that a sea-level canal would have a great 
1dvantage in war times. 





As to rapidity of navigation, it is unlikely to be dis- 
puted that a vessel could pass through a sea-level canal 





of the 300-ft. type I advocate considerably quicker 
than through a lock canal When a vessel grounds 
the sea-level canal, the next tide will probably take 

I off in a lock canal the cargo must be light- 

great expense and loss of time. 

rt swampy ground where on a level with the water 

e eanal, will drain into it no material that will 

not readily flow off in the tidal currents The Atrato 
River is deepest through its 100 miles of swamp borders 
where the current is slowest, and its banks frequently 
quite teep Various other tropical rivers show the 





do the Louisiana bayous and many tidal estu 





near Gatun. and Bohio, where a 
cited the canal would be respectively 50 ft. and 70 ft. 
below their levels, would necessarily cease to be swamps 
with such a huge drainage canal through them, and 
become solid and harmless flats Such streams in sand 

ad gravel in the Culebra Cut as shown in Fig. 6, on 
ige 247 of Engineering News, would be equally harm 
ful to the lock type unless cared for by spillways, 
which for all these treams in rock and gravel are “a 


perfectly simple and easy matter to build.” 


It is deplorable that the Editor of Engineering News 





quoted the old convent arch as an evidence that there 
had been no serious earthquake for over a century. 
Sinee the time of Pliny the shelter of a masonry arch 
has always been regarded in earthquake countries as 
ifest place in time of shock when an open field 

ould not be reached For a irch to fall it is mathe- 
illy necessary for its versed sine or middle ordinate 

first to become zero, which is impossible except when 
de support are separated a distance equal to 


double the difference of half the chord of the arch and 
the chord of half the arch 





Earthquakes are of course one of the greatest menaces 
to a lock canal A shock however severe could do 
( eric dan e to the apron spillways of the sea 
level type they would not be retaining masses of 


water, nor could serious slides be anticipated that 
would block the 300-ft. width of the canal. In a lock 
eanal but a slight movement of the walls would jam 
the locks and possibly drain the lake. A slight fis- 
sure in the dam would result in the entire cutting out 
of the lake in a few moments with the inevitable en- 
suing destruction and several years shutting down of 
traffic. 

The record given by General Abbot shows seven trem- 
ors and four light shocks. Since then (1895) there have 
been others In 1882 there was a series of shocks’ one 
of which threw down many masonry buildings in Pan- 
ama and left 2-in. cracks in thick walls. It also de- 
stroyed a village along the line of the canal and killed 
several people. Furthermore it threw a great bridge 
114 ft. out of line, ruined 19 miles of the Panama rail- 
wey, and opened a fissure across Colon and another for 
thre miles along the Chagres. 

Another disastrous earthquake was reported in 1858 
and another in the latter part of the previous cen- 
tury. With such a record is it safe or sane to con- 
struct works on the Isthmus intended for all time that 
are jn the slightest degree vulnerable by seismic ac- 
tion? The record given by Dr. Nelson in ‘‘Five Years 





at Panama’ of these events is so corroborated as to 
be indisputable. 

One of the principal factors in deciding for the lock 
type was its advocacy by Mr. John F. Stevens. Mr. 
Stevens is quoted as stating before a club in Providence 
last winter that in his opinion the Panama Canal would 
be of no commercial importance, and that in time of 
war two complete navies would be required to defend 
it. If Mr. Stevens, a confirmed rzeilroad man, ex- 
pressed himself in this way, it is enough to elim- 
inate the last shred of his influence and cause a re- 
opening of the question. 

The Panama Canal is a tremendous step in advance 
for the prosperity of the world and especially of the 
United States. 

Night work is perfectly practicable in the tropics. 
If 9 hours per day produce 37,000,000 yds. per year. 
24 hours will produce 98,000,000 with the present 
equipment and simply enough more to replace the equip- 
ment being repaired Men are available—health con- 
ditions exist—Goethals has the executive ability. A 
sea-level tidal canal without menace of any descrip- 
tion is practicable in as little time as a lock canal. 

Captain Oakes, Secy. of the Board of Consulting 
Eners., Capt. Corps. of Engrs., U. 8S. A., estimates 
such a tidal canal, 300 ft. wide at the yardage, of 
trom 400,000,000 to 500,000,000. cu. yds. For present 
purposes we will use his mean of 450,000,000 cu. yds. 
Of this say 60,000,000 have been dug. We have left 
290,000,000 to dig. The News of the 4th inst. insinuates 
that the Lobnitz gravity ram shattering method is an 
experiment. This is an error. This method is in use 
in a dozen countries shattering from the softest shale 
to the hardest flint at a cost of but a few cents per yd. 
The transaction of the London Engineering Conference 
of 1907 show some records of its use proving that it 
can shatter rock ready for dredging at 15 cts. per cu. 
yd Near Buffalo the Empire Engineering Co.’s barge’ 
never makes over 25 blows to a penetration and the av- 
erage per penetration is over 1%4 yds. of the hardest 
flint 

Let us assume for argument that by present train 
and shovel methods, 100,000,000 yds. can be gotten out 
at 60 cts. per yd. from the cut, and the center of the 
cut brought down near to the water level. By that 
time two fleets of powerful dredges will have opened 
the canal to near Obispo and Miraflores, pumping the 
material over the bank to a safe distance for most of 
the stretches. Then when the cut is down to drainage 
limit a pair of powerful dredges could rapidly cut a 
narrow channel through the center. In their wakes 
other dr -dges would: attack the sides and load fleets 
of huge barges that would be towed to sea and dumped 
outside the breakwaters to form protecting shoals. 


The center cut could be opened, in six months and 
there is no reasonable limit to the number or capacity 
of the dredges to follow. 

The material on the sides could be washed down by 
monitors or blasted at not over 15 cts. per yd. Assum- 
ing all the submarine material to be rock it could be 
shattered for the same cost, although where inter- 
spersed with clay or earth the process would be much 
more rapid and consequently cheaper. Where the rock 
is too soft to shatter it could be dredged as in gold 
dredging practice, at still less cost. Ladder dredges of 
2 cu. yds. per bucket are now in use and there is no 
mechanical or practical reason where on mammoth 
work the buckets should not be of 10 cu. yds. each. 
Dredging into barges could not be figured at over 15 
cts. per yd. under the most adverse circumstances, 
and towing and dumping another 15 cts. For pumping 
over the banks 20 cts. might be allowed to satisfy the 
most fastidious. 

No experimental machinery or methods should be 
used, but for many of the gravity rams, power rams 
under my invention could be advantageously used, and 


I see no impropriety in suggesting them when they are 
evident facts to every engineer accustomed to handling 
machinery and when Casimir Von Philp of the Beth 
lehem Steel Co. is prepared to build them under a 
guaranty, and especially when I should derive no profit 
from the Government's use of them. 

With dredges, shattering barges, scows and tugs, the 
rate of excavation can be increased as desired and the 
eanal finished well within four years The cost from 
date would be for an assumed classification : 


100,000,000 yds. at 60 cts.......... $60,000,000 
HO00,000 yds. at 20 ets....... 10,000,000 
5,000,000 yds. at 35 cts 17,500,000 

200,000,000 yds. at 45 cts........ $0,000,000 

Spillways, jetties, quarters, ete.... 22,500,000 


Total. .. $200,000,000 


Intrinsically sea level will be worth more by the cap 
italized extra cost of operating the lock canal, which 
among other things would have more dredging in the 
cut than sea level would have because of the dead 
water. The change to sea level is inevitable. The 
sooner it is made the less the loss. Up to date the lock 
expenditures that could not be utilized for spillway: 
are but a small fraction of the total. It is getting 
larger every day. With the canal built thus at tide 
level all the world would know that the Panama Canal 
would be open for traffic until the end of time. Re 
consideration and action should be immediate 

Henry G. Granger, 
M. Am. Inst. Mining Engineers. 

43 Exchange Place, Now York City, March 8, 1909. 

[It is the policy of Engineering News to give 
fair space for the presentation of both sides of 
a controverted question. Mr. Granger has been 
perhaps the most prominent of those who have 
in good faith advoeated the sea-level idea in the 
public prints, and we have therefore given him 
the opportunity of presenting his arguments 
above. 

We have so fully stated the situation at 
Panama in our last two issues that it does not 
seem necessary to answer in detail all the points 
Mr. Granger raises. We will, however, raise a 
single question which the reader ean answer for 
himself. The question is whether Mr. Granger 
should be accepted as a competent and reliable 
adviser on a matter of such grave importance. 
We do not doubt that he writes in good faith 
and believes in the figures and estimates which 
he presents for the cost of the sea-level canal 
Which he advocates; but would an engineer who 
was competent to advise in so critical a matter 
venture to set up his own estimate of the cost 
of a piece of work located 2,000 miles away, and 
Surrounded by a multitude of peculiar and diffi- 
cult conditions, in contradiction to the detailed 
estimates of a whole corps of engineers of high 
standing, located on the ground and familiar 
With the work by practical experience? 

We print elsewhere in this issue Col. Goethals’ 
testimony before a Congressional committee in 
which he estimates the construction cost alon¢ 
for a sea-level canal, only 150 ft. to 200 ft. wide 
at $477,601,000, or nearly $200,000,600 more than 
wthe cost of the lock canal. For the 300-ft. wide 
sea-level canal advocated by Mr. Granger, ths 
cost would be of course enormously increased. 
Now which estimate ought to command the con 
fidence of the engineering profession and of thé 
public, the one made by the engineers on thi 
Isthmus who are charged with the responsibility 
for the work, or the estimate made above by Mr. 
Granger, which bears internal evidence in plenty 
of lack of knowledge as to the actual conditions 
to be met? 

We presume, however, that Mr. Granger would 
say in defence of his figures that the engineers 
on the Isthmus base their figures on the use of 
ordinary standard methods and machinery for 
excavation, while he plans to use certain ma 
chinery which he thinks will revolutionize the 
cost of excavation. 

The “basic idea’ of Mr. Granger’s claim-—to 
borrow the terms of patent law—is that it is 
vastly cheaper to excavate rock under water by 
chopping it to pieces with steel chisels and dredg- 
ing the fragments than by any other method, 
even by blasting and excavating with steam 
shovels in the diy. 


This idea has been so widely advertised by 
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Mr. Granger and by the 


Varilla during the past 


Frenchman Bunau- 
few months that it may 
be well to say just a word or two concerning it. 
We venture to sug that, possibly, the 
responsible for the work at 
familiar with the ‘“Lobnitz 
ram shattering method” as Mr. Granger, 
quite as Cumpetent 


gest en- 


gineers who are 
Panama are as 
gravity 
and to judge of its merits— 


and demerits. 
We happen to that this general method 
was used in work done under the Corps of En- 


know 


gineers in this country more than half a cen- 
lury ago, with success under certain limited 
conditions, and with failure under others. Since 
Mr. Granger refers to papers before the Insti- 
tution of Civil Engineers of Great Britain, we 


may refer him to two papers before that Society 
Which have just been published and which deal 
With this very matter. The first, by Mr. Arthur 


L. Bell, records experience in submarine rock 
removal at Malta, where both Lobnitz breakers 
und submarine blasting was employed. The 
record shows that the Lobnitz rock cutter with 
two rams in one year of work, during which it 
Was actually working 42.4% of the total hours 
in the year broke up 17,200 cu. yds. of rock. 


‘Ihe costs are not but some idea of them 
be gained from the fact that a crew of nine 
required on each shift to 
Comparison shows that one 
now working in the 
loads on 


given, 
may 
men is operate the 
of the steam 
Culebra cut exca- 
much material in 
a fortnight, working only 8 hours a day, as this 


vessel. 
shovels 
vates and cars as 
ponderous rock breaker broke in a year working 
24 hours a day! 

The other paper, by Mr. Harold Berridge, is a 
general account of methods for the removal ot 
The author reviews the records 
of experience with the Lobnitz and similar sys- 
various parts of the world and in com- 
with submarine blasting. The author 
says that “the economical use of the rock breaker 
to the rock,”” and 
that the cost of the large rock breaker 
great as the 


submarine rock. 


tems in 
parison 
is confined weaker kinds of 
remarks 
used at 


or seven drilling barges. 


Blyth was as 


cost of six 
He continues: 


In the author’s opinion, drilling and blasting may be 
economically employed in any material that can be 
drilled. He also holds that it is the only method possible 
where such materials as granite, gnciss, igneous rocks or 
limestone occur in layers more than 3 ft. thick. Rock- 
breakers, on the other hand, are proved to work economi- 
cally in sheles, sandstones and similar soft rocks, and in 
small surface-thickness¢s of the harder rocks, these 
being generally softer than the main body. At the Iron 
Gates of the Danube depths of 1.64 ft. were allotted to 
rock-breakers and greater thicknisses to boring and 
blasting. 


These will be noted, sub- 


marine rock excavation. We 
which 
idea 


records, it relate to 
no records 
slightest foundation 
can be excavated more 
method than in 
whole experience of the engineer- 


know of 
give the 
rock 


anywhere 
for the that 
cheaply under 
the dry. The 
ing profession goes to prove the contrary. 

If Mr. 
methods of 


water by any 


Granger is so far astray on economical 
doubtless 


be equally astray in 


rock excavation, it will 


occur to many that he may 


his earthquake ideas. Since he quotes with ap- 
proval Gen. Abbot, however, we would refer 
any of our readers who may still be nervous 
about earthquakes at Panama to Gen. Abbot’s 


this subject on pp. 241 
there that “the 


conclusive discussion of 


“44 of his book. He shows 


Panama route traverses a region less exposed to 
such dangers than any other on the Pacific 
slope,” and refers to the experience of the San 


Francisco earthquake to show how remote is 


the danger anyway to the massive structures of 


the canal.—Ed. ] 


—_——__—_—___—___— - 


Notes and Queries. 

Regarding the Sparkman St. Bridge at Nashville, Tenn., 
Feb. 25, 1909, p. 199, Mr. 
Engineer of the Cumberland River Bridge 
Commission, wishes to make the following corrections: 

First. The factor of safety used in designing was 4 
instead of 3, the ultimate strength of the 1:2:4 concrete 
being assumed as 2,400 lbs. per sq. in. 
Sccond. The maximum compressive stress on the top 
chords under the severest possible condition of loading 
does not exceed 600 Ibs, per sq. in., instead of 900 Ibs., 
as stated. . 

Third. An unsymmetrical live load of ‘“‘two 16-ton 
street cars’’ is mentioned, wh'n as a matter of fact the 
trusses were designed for a moving load on two tracks 


described in our 


H. M. Jon‘s, 


issue of 


of trains of 40-ton motors with 30-ton trailers. 


An Experiment in Individual Engineering 
Instruction. 

At the beginning of the school year of 1906-07, 
at the College of Applied Science of the State 
University of Iowa, an experiment in individual 
instruction was undertaken under the direction 
of Prof. W. G. Raymond, Dean of the College. 
For this experiment in teaching engineering prin- 
ciples and practice, so far as the latter was nec- 
essary, a section was formed of twenty men, each 
one of whom volunteer. The conduct of 
the section’s work was admittedly far from what 
it would have under a complete system of 
individual instruction. It was impossible to sup 
ply instructors who could give a half day regu- 
larly to the work. The whole section was con- 
fined to one room for studying, quizzing and 
drawing—no matter what subjects were being 
pursued by the different men. Of course, experi- 
mental work in chemistry and physics was done 
in the regularly equipped laboratories. 

The plans and results were briefly disclosed in 
an article by Dean Raymond, printéd in ‘‘The 
publication. Portions of this 
reprinted with the 
of pertinent extracts from a letter, 
trom Dean Raymond, dealing with further phases 
of the experiment. 


Was a 


been 


Transit,’ a college 
here 


proper points, 


arciicle are insertion, at 


That all the men should be in one room was a distinct 
disadvantage, for, while the greater advancement of some 
Men in a given subject proved somewhat of a spur to 
the slower ones, the earlier passing of one to manual 
work, as drawing, in the same room, was demoralizing, 


those students lacking somewhat in self-control and con- 


centration, finding altogether too much of interest in 
their neighbor’s work. 

In spite of many difficulties, the section as a whole 
completed the same proportion of a year’s work that 


was done by the regular classes, Indeed, it did much 
more than the regular sections, since every man worked 
from two to ten times as many 


subject in mathematics as the men of the regular sec- 


problems in a given 


tions workcd. For instance, every man who completed 
the subjects, solved 1,000 problems in_ algebra, 

300 in trigonometry and 400 in analytical geometry. 
It was planned that each student should pursue a 


given subject for at least a half of each day until the 
subject should be compl«ted, but where the subject con- 
sisted of theoretical and laboratory work, the whole day 
was to be given to it, the theory being studied in the 
morning and laboratory work performed in the afternoon. 

Chemistry wes the first subject undertaken, and this 
being a subject requiring both theory and practice, it 
was pursued all day. The theoretical work was finished 
ahead of the laboratory work, ald so soon as any student 
finished his theoretical chemistry he devoted his morn- 
ings to algebra, and finishing algebra, began 
etry. After the completion of the laboratory work the 
student devoted his afternoons to drawing and de 


trigonom- 


scriptive geometry. 

The student is text-book, but is not 
merely absorb its contents until he strikes a rock. He 
is told to contents until he 
comes to a certain point or until he strikes a difficulty. 
The instructor 
arrived at the 


given a told to 


undirstandingly absorb its 
student as soon as he has 
if by chance the in- 
time with some one 


quizzes the 
point 
structor happens to be busy at the 
else, the student goes ahead with his text-book work in 


suggested or, 


order not to lose time. 
students of about the same ability 
would be diffi- 
culty at the same time, and yet it is singularly rare that 
even ability stumble 
the same difficulty. 

It is doubtful if we arrived at the 
conducting this work, and 
it is oftentimes best to handle the men in groups, the 


Sometimes several 


expected to get to the same point of 


studints of about the same over 


best method of 
it is practically certain that 
groups being varicd according to the relative 
of the men, and containing anywhere from one to three 
or four men. But in our experience there never were 


progress 


more than two men at the same stage of progress. It is 


entirely probable that lectures or talks might be given 
to small groups from time to time as the work pro- 
gresses. Possibly these should, in some subjects, be 


given as often as every day. These talks would be not 
certain difficulties as on the 
applications of the subject covered. 

As I see it, it is no criticism of the method to suggest 
that oftentimes two or three students may be progress- 


so much explanatory of 


ing at the same rate and may be handled together 
as one. The method is still sufficiently individual to 
distinguish it radically from class work and is abso 
lutely individual for the most part and whenever the 


individual seems to require it so. 

The method may possibly be called a reversion, in 
some respects, to old-time methods which, in the writer’s 
judgment, are very superior to modern class-room 





methods It 


taining favor, and is being carried out so far as it can 


seems to be a fact that the method is ob 


be by diffrent instructors, though not wholly anywhere 
so far as the writer knows The tendency seems to 
be toward this scheme rhe tutorial system of Princ 
ton closely approximates it and perhaps i in improve 
ment. Pr.sumably this particular itorial sy m came 
from the HWnglish universities, but it was adopted some 
time after the writer had described this method befo 
the Society for the Promotion of Engineering Education 
a few years ago. 

It was first thought that there should be not more 


than two subjects carried at once 


to each. On announcing this notion it was gr 





that for some 


learn time this has been the m«é 
instruction in the Thayer School at Dartmouth Colleg 
Although the work there is nominally cla work it ap 


proaches to individual instruction because of the limit 


number of students in the classes 


The method is as much a test of the instructor as of 
the student, and many a teacher who could go on in 
definitely under the ordinary class method of recitation 
or lecture, would soon find his Waterloo under the in 


dividuel] mcthod. He must have the whole of the pa 
ticular subject he is teaching at his finger ends; he 
must be warmly sympathetic, yet able to distinguish be 


tween the need of sympathy and the need of a prod; h 
must know how to teach by leading the student to think 
logically for himself than by full and complete 
which is easier; he must be able 
to dominate the atmosphere of the room, k« 
and cordial, yet snapy 
be faithful to his 

The writer, both 
instructors and because he 


rather 
explanation, always 


eping it warm 





y and business like; and he must 
hours, and not a time server 
of lack of 


wished the experience, 


because 


ther available 





carried 


the section through two subjects While the work re 
quired long hours it was not so fatiguing as either le 
ture or sharp quiz work, and it was by far the most in 
teresting teaching the writer has ever dons 

Some things of interest were noted The rule was 
proved that while a man may have his special line of 
work, the normal student is either good or poor ive! 
age in everything, the abnormal man in do one thing 
much better than another The man fir through in 
chemistry theory failed utterly to n f ilgebra and 





dropped out. The fourteenth man to finish the theory 




















of chemistry was cond in time required for algebra 
Two men finished the year’s work three weeks before the 
close of the year: one of these men worked constantly, 
night and day, and seemed to enjoy it, while the other 
was partly self-supporting, played in the band, did the 
equivalent of one and one-sixth years of college work, 
and always seemed to have plenty of tim: 

One man, it was thought for a while, would never 
mastir deseriptive geometry, and had he been in ar 
ular class would undoubtedly have failcd, iu before 
he began to see it at all so much tim> had elapsed that 
a regular class would have been far beyond the po 
bility of his catching up with it. But onee he had 
he went ahead by leaps and bounds, and finished well 
within the allotttd tim®. Other men, fully as able 
he, failed utterly in the regular class¢ ind dropped out 
early in the course 

It is believed that there were two student n th 
tion who failed to complete the year’s work who might 
have completed it under the usual clas put it 
is also believed that they would have wo 
much less thoroughly 

It is believed—indeed, it may be said that it know 
that there were several students in th € on who 
would have been entirely lost at an early tage of 
ordinary class work in several subjects that were m 
pleted in most creditable fashion at a slow rat 

Four results that may be of interest are th 

(1) There were only four men—20% of the section 
who covered satisfactorily all the work require l 
all of these could have done ind tl 1 do, m« 
than the required work in the required l 
ting themselve distinctly in a class by themsely 
though differing greatly from each other in their ms 
and capacities Only four men—20%—of the regular 
class in civil engineering, passed the year work with 
a clean record, making this result alike in bot! et 
tions A little larger percentag about 2 f th 
entire freshmen class made a clean record 

(2) The record shows about the same total propor 
tion of a year’s work accomplished by the individua 


section as a whole and the remainder of the cla Th 


yroportion was about 75 
proy 
work a 


vanced and least advance 


(3) The ratio of 





d students of the in 
tion is as 177 to 100, and if the most advanced 


had remained to the end of the year at the ame rate the 





ratio would have been 188 to 100. In this connection it 
should be remembered that this most advanced student 
was wholly or in part self-supporting, played in the 
university band, which required more time than the 
usual military service, and was also in the regular class 
during the first semester, his gain be almost wholly 
made in the last half of the year 

(4) The most advanced student would « te th 





regular curriculum in approximately three and 
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q inary hool years, and could probably do it 

thre yee! rh least advanced would complete 
the work in six years, or possibly less. But if the school 
year nu be, iy, forty-six weeks long, the time re- 
quired would t two one-half calendar years and 
five and one-quarter ilendar years, respectively. 

Th first and second of the foregoing results seem to 
indicate that several classes of men taught by different 
method will reach approximately the same level of 
accomplishment, but this interpretation is not quite cor- 
rect, because the individual work was not conducted with 
the me relati efficiency as the regular class-work, 





and the true indication, therefore, is that a measurabl 
excess of accomplishment is possible under the individual 


plan. The four result considered together, indic: 





xtent to which the man of quick intelligence is held 
to the aver: 





in ordinary class-work, and the 
ibility of the slow man to fail, be he never so faithful, 
because he cannot reach the average. 

The third and fourth items seem to indicate that th 
quick student may get permanently into his profession 
from three-fourths of a year to one and one-half years 
earlier, if taught by the individual method, or he may 
secure a much broader education in the usual four years 
It is not forgotten that summer vacation work when it 
is secured is valuable training, and that the proper 
length of the school year is an open question distinct 
from the question of individual instruction. The results 
indicated may, however, be considered contributions to 
the discussion of both questions 


The second ycar’s work with this section has put the 





most advanced student so far ahead that it is now certain 

1at he will complete his course in three years. The 
others are at various stages of their progress, and be- 
cause of failures or removals from the university, the 
section has reduced to eight men, and, owing to 
th impossil of upplying the necessary instruc- 
tors the section will not be carried beyond this year 

It is interesting to note that one instructor reported 
th é on as the best he 1 ever taught in his sub- 





j c, in spite of the fact that, as a whole, the men of the 


ection were slower than the better men of regular 


As to the grasp obtained by those men who never 
would have succeed:d by the ordinary method, in gen 


eral it was most excellent All sorts of engineers aré 
needed; the men who have the initiative to see what needs 
to be done, and to design the method of doing it; th 





n who, when they are told what necds to be done, are 


ible to design the method of doing it; and the further 
cla of hack men who are capable of working out details 
from the gens furnished them. Some of the 
men our 11 group, who were slow, will 
fol} 


ill perhaps 





last of these three groups but at 
leest one of them b longs certainly to the middle group 
ind possibly to the upper group. This man is the one 
whose work in descriptive geometry was mentioned. 
It was not lack of ability to do the work that prevented 
his quick start. I am not quite sure what it was, but it 

b tributed to lack of previous preparation. That 
seme boy who did his work beautifully the first year 
came back last year and went into the regular classes, 
in which he failed to continue the record of the previous 
year. 





may 


Granted that these men who are helped through may 
make no more than the lowest rate engineers, yet un- 
less they are better fitted for some other calling, it ap- 
pears wise to help them to this lowest order rather than 
to abandon them and to give them no training at all 
The careful instructor watches his men and decides in 
his own mind whether or not they are in the right line 
of work and advises them accordingly. This, it would 
seem, is one of the good points of the system. We do 
not hesitate to advise a young man to abandon engi- 
neering for literature or law if we find that his abilities 
seem to point more in these directions. 

The most advanced young man of this special section 
will graduate this year, making his course in three 


years, and all tl 


1 he time standing at the head of his class 
Another will probably graduate in three years and a 
half. The first of these men will belong in the first 
of the three classes of engineers made; and in spite of 
his rapid advancement we are not sure that the other 
will ever make more than the third class. So far as I 
have been able to judge, and I have studied his case 
very carefully, he is as well adapted to this work as 
to any other, unless it be commerce. 





The writer has a feeling that many of these men 
have been helped through a critical period of their lives 
when, because of lack of will-power, they would have 
utterly failed in regular clas work. Help of this 
character is valuable 

A distinct dvantage of the individual method, so 
patent that it need not be elaborated, is the opportunity 
given to any man, graduate or undergraduate, to enter 
at any time upon any subject for which he is prepared, 
and to follow it to any desirable or possible extent 
The possibilities to the graduate student, to the under- 
graduate student of limited mean who can conveniently 
k but part of the year, and to the mature man desir- 
ing to investigate a single field, are very great, and the 








ir 





wor 





mithod in th particular seems to conform in the 
highest degree to the true university idea, 

The writer is “thoroughly convinced that this is the 
rational method of instruction in engineering, and very 


much regrets that the impossibility of supplying the 
necessary double st of instructors in this college, be- 
cause of its dependence upon the work of the college 


of liberal arts, makes it impossible to adopt the method 
wholly. 

It is worth noting, however, that the department of de- 
scriptive geometry and drawing, as a result of its ex- 
perience in this work, has, it is believed with great ad- 
vantage to its students, materially modified its method 
of instruction, and the surveying work will likewise be 
taught in approximately the same manner as has been 
used with the individual section. 


—————_—Be 


Testimony of Col. Geo. W. Goethals, Chief 
Engineer of the Panama Canal, before the 
House Committee on Appropriations. 


We take from the official report of Col. 
Goethals’ testimony those parts which make com- 
parisons of the Lock and Sea Level plans for the 
canal as follows: 





The Chairman.—You have heretofore approved the lock 
type of the canal? 

Colonel Goethals Yes, Sir 

The Chairman.—Have you or any of your associates 
discovered anything in connection with the work of 
constructing the canal upon which you have _ been 
engaged that woul tend to change your opinion re- 
garding the wisdom and practicability of a lock-type 
canal since you first commenced work on the canal? 
Colonel Goethals.—No, | sir. On the contrary, the 
longer we stay the more convinced we become that the 
lock-type canal is the proper type of canal to build. 
The Chairman.—Wil! you explain somewhat in detail 
what the reason is for that statement? 





Colonel Goethals.—The great problem in the construc- 
tion of the canal is the control of the Chagres River. The 
Chagres River by the lock type of canal is controlled by 
a lake, formed by the construction of the dam at Gatun, 
the lake level to be at 85 ft. above mean tide. In the 
sea-level project, the contro] of the Chagres River is 
effected by the dam at Gamboa. 

The Chairman.—What is the distance from Gatun to 
Gamboa? 

Colonel Goethals.—It is about 24 miles. The dam there 
at Gemboa is 4,500 ft. long Seven hundred and fifty 
feet in the length of that dam has pressure against it 
due to a possible head of 170 ft., or practically twice 
the head of water that acts on the Gatun dam. In the 
sea-level type of canal the minimum width at the bottom 
is 150 ft. through earth, or for about one-half of the 
length of the canal, the balance of it being about 200 ft. 
in width at the bottom. The sca-level canal is tortuous 
and will be difficult of navigation. 

A great. deal has been said about the danger to the 
canal because of the Gatun dam. They purposely or 
through ignorance omit all mention of the Gamboa dam, 
which would be just as essential to the sea-level type as 
the Gatun dam is to the lock type. They failed to men- 
tion the necessity of tidal locks at the Pacific end, the 
destruction of which will be just as detrimental to the 
sea-level type as to the lock type. They also failed to 
mention the additional length of time and the additional 
amount of money it would take to build it, and they 
failed to mention the increased difficulties in the con- 
struction of the sea-level canal because of the enormous 
fluctuations in the Chegres River. 

Mr. Fitzgerald.—Can you state the relative comparison 
between these two dams to which you refer—the one re- 
quired by the sea-level type and the other by the lock 
type—as to the size and pressure? 

Colonel Goethals.—The Gamboa dam, required by the 
sea-level type, was recommended py the Consulting 
Board to be built of concrete. The maximum of pres- 
sure to which the Gamboa dam will be exposed was esti- 
mated by the board to be due to a head of 170 ft. The 
top of that dam would be 180 ft. above sea level. The 
Chagres River must be diverted in order to enable the 
construction of that dam. 

The Gatun dam has a length of about a mile and a half 
over the total distance of about 7,000 ft.;: but part of 
that is occupied by the spillway, so that we have in fact 
at Gatun three dams; a short section from the locks to 
spillway hill, the spillway proper, which is of concrete, 
and then anothcr dam extending from the spillway to the 
hills on the west. The thickness of that dam at the top 
is 100 ft. It is to be constructed of earth by the hy- 
draulic process. The thickness at the bottom is half a 
mile. The thickness at the water surface is about 500 
ft. through. 

Mr. Fitzgerald.—What is the total pressure? 

Colonel Goethals.—Due to 85 ft. head. 

The Chairman.—You say you have found rock, and 
found it throughout the entire length of the Gatun dam? 

Colonel Goethals.—Yes. But you know we have two 





deep gorges which have caused considerable criticism 
So much question was raised at the hearing before the 
Senate commiitee last year concerning the character of 
the material that is to underlie the Gatun dam that when 
I returned to the Isthmus I decided to investigate thos: 
dam foundations, and started to make a test pit in one 
of the gorges down to the rock, examining the material 
from the surface to the rock. Certain criticisms had 
been made cone rning the deposit of gravel, water-bear 
ing gravel, which was reported to exist in these founda 
tions. In conjunction with this test pit we made a num- 
ber of borings. The borings differed from those that had 
previously been made, in that whenever the character 
of the material changed, drive samples of the material 
as it exists in place were taken out and examined. The 
test pit was sunk to a depth of about 90 ft. below th: 
surface of the ground, or about 80 ft. below the sea level 
The borings made in the vicinity of the pit showed the 
same character of material that we had been finding in 
the borings which extended to the rock, so that I 
abandoned the pit as an umnecessary expense and sank 
within the limits of the pit three borings down to the 
rock. 

The Chairman.—What depth did you go before striking 
the rock? 

Colonel Goethals.—In the center of the gorges, approxi- 
mately 270 and 260 ft. The layer of shells and the layer 





of gravel and bowlders that had been reported as exist 
ing were found to be shells, gravel, and stones of various 
sizes firmly embedded in clay. When the borings were 
first made, consisting of wash bcrings, the water under 
pressure had washed away the clay between the gravel, 
so that the material brought to the surface appeared as 
loose gravel. Our drive samples and also our test pit 
showed this material to be surrounded by clay, compact 
and hard and absolutely impervious to water. We have 
made such examination of the foundations as to leave no 
question of doubt as to the material and position in 
which the varying materials lie in these various strata 
from the top to the bottom. We also made examinations 
to determine the percolation of water under pressuré 
through those various strata, and we find that the 
foundetions are impervious, with the exception of th 
top layer, consisting of sand and clay, varying in thick 
ness from zero to 80 ft. That is the only pervious por 
tion of the dam foundations. There is no question in th 
mind of any one that the foundations are better tha: 
the Consulting Board concluded existed at the time thei: 
report was made. 


Estimate for Sea-Level Canal. 

Mr. Fitzgerald.—You said earlier in your statement that 
the criticisms that were being made did not mention th 
increased cost that the sea-level canal would involve 
Have you made an estimate of what the sea-level cana 
will cost now, from your latest information? 

Colonel Goethals.—For construction and engineerin 
alone, exclusive of sanitation and civil government 
which we estimate at the rate of $2,800,000 a year 
and bas°d on the fact that the sea-level canal will tak 
at least six years longer to build, the sea-level canal for 
construction and engineering alone, exclusive of sanita 
tion and civil government and the purchase price 
would cost $477,601,000. 

Mr. Fitzgerald.—And would take six years longer? 

Colonel Goethals.—Yes; six years longer, and $2,800,000 
a year for sanitation and civil government. And then 
I must add that these estimates are based on the unit 
of cost as we have th:m to-day, and also are based on 
data which we have not verified, of French maps, for 
large portion of the excavations. 

Mr. Fitzgerald.—So that, including the amount paid 
to Panama and to the company and the cost of san 
tation and civil government, the sea-level canal, upor 
the information you now have, will cost $563,000,000, a 
against $375,000,000 for the lock type? 

Colonel Goethals.—Yes; that is, the completed canal. 

Mr. Smith.—Did I understand this $375,000,000 woul 
include the inter:st during the period of construction? 

Colonel Goethals.—No, sir; nor does the $561,000,00% 
include the interest on the money during construction 
which interest should be added to the sea-level canal for 
the extra period of time necessary to complete it, in order 
to form a fair basis of comparison, 

Mr. Smith.—What will be the entire period of year 
from the inception of expenditures on this canal to it 
completion, on the lock type? 

Colonel Goethals.—The year 1904 saw its beginning 
and January 1, 1915, will see its compl:tion. That i 
10% years, 

Mr. Fitzgerald.—Colonel, have you any reason to b 
lieve that the information you have, based on the re- 
ports of the old company, upon which you based th 
cost of the sea-level canal, would turn out to be as in 
accurate as the other information, so that the cost of th: 
sea-level canal would really be greater than this? 
Colonel Goethals.—We have reason to believe that th 
cost will be increased as new surveys are made of th 
section of the canal to be excavated to the sea level. W: 
had to teke the best data we have for a greater portion 
of the canal. For the parts we have surveyed they show 
an increase in quantity over the French survey. 
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The Chairman.—Colonel, recently a statement was made 
to this «ffect: 

The latest estimated cost of the lock-type of canal, in- 
cluding the purchase price of the canal rights and of the 
Canal Zone rights—$50,(00,000—will bring the present 
estimated cost to $400,000,000, more than $200,000,000 
in excess of the sum originally estimated and more than 
$100,000,000 in excess of the conceded maximum cost of 
the sea-level canal. 

Colonel Goethals.—The writer of that article or the 
maker of that speech failed to consider that the same 
conditions which raise the cost of the lock type of canal 
would also tend to raise the original estimates of the 
sea-level canal. 

Mr, Sherley.—Even in a greater degree? 

Colonel Goethals.—Yes, even in a greater degree. 

The Chairman.—You say that, after your two years’ 
experience and observation in the work of constructing 
neither you nor your associates have discov- 
«red anything in the physical condition there that would 


the canal, 


tend to change your opinion or judgment as to the rela- 
tive mcrits of the two types of canal? 

Colonel Goethals.—No, sir. 

The Chairman.—Have the conditions confirmed that 


judgment? 
Colonel Goethals.—Yes, sir. 


> 


President Taft on Government Regulation of 
Railways and Industrial Combinations and 
on the Panama Canal Work.* 


The office of an inaugural address is to give a sum- 
mary outline of the main policies of the new adminis- 
tration so far as they can be anticipated. I have had 
the honor to be one of the advisers of my distinguished 
predecessor and as such to hold up his hands in the 
initiated. I should be untrue to my- 
and to the declarations of the 
which I was elected to office if 
maintenance and enforcement of 
important feature of my admin- 


reforms he has 
self, to my 
party platform 
I did not 
reforms 


promises 
upon 
make the 
those a most 
istration. 

They were directed to the suppression of the lawless- 


ness and abuses of power of the great combinations 
of capital invested in railroads and in industrial en- 
terprises carrying on interstate commerce. The steps 
which my predecessor took and the legislation passed 
on his recommendation have accomplished much, have 
caused a general halt in the vicious policies which 


created and have 


business 


popular alarm 
affected a 


brought about in the 
much higher regard for existing 
law. 

To render the reforms lasting, however, and to secure 
at the same time from alarm on the part of 
those pursuing proper and progressive business meth- 
ods, further legislative and executive action are needed. 
Relief of the railroads from certain restrictions of the 
anti-trust law have been urged by my predecessor and 
will be urged by me. On the other hand, the admin- 
istration is pledged to legislation looking to a proper 
federal supervision and restriction to prevent excessive 
issues of bonds and stocks by companies owning and 
operating interstate commerce railroads. 

Then, too, a reorganization of the department of jus- 
tice, of the bureau of corporations in the department 
of commerce and labor and of the Interstate Commerce 
“ommission looking to effective cooperation of these 
agencies is needed to secure a more rapid and certain 
enforcement of the laws affecting interstate railroads 
and industrial combinations. 

i hope to be able to submit at the first regular ses- 
sion of the incoming Congress in December next, defi- 
suggestions in respect to the needed amendments 
to the anti-trust and the interstate commerce law and 
the changes required in the executive departments con- 
cerned in their enforcement. 

It is believed that with the changes to be 
mended American business can be assured of that 
measure of stability and certainty in respect to those 
things that may be done and those that are prohibited, 


freedom 


nite 


recom- 


which is essential to the life and growth of all busi- 
ness. Such a plan must include the right of the peo- 
ple to avail themselves of those methods of combining 


capital and effort deemed necessary to reach the highest 
degree of economic efficiency, at the same time differen- 
tiating between combinations based upon legitimate eco- 
nomic and those formed with the intent of 
creating monopolies and artificially controlling prices. 

The work of formulating into practical shape such 
changes is creative work of the highest order and re- 
quires all the deliberation possible in the interval. I 
believe that the amendments to be proposed are just 
as necessary in the protection of legitimate business as 
in the clinching of the reforms which properly bear 
the name of my predecessor. 

? * . * > > 


reasons 


The Panama Canal will have a most important bear- 
ing upon the trade between the eastern and far western 
sections of our country and will greatly increase the 
facilities for transportation between the eastern and 


*Extracts from the Inaugural Address. 


the western seaboard and may possibly revolutionize the 
transcontinental rates with respect to bulky merchan- 


dise. It wiil also have a most beneficial effect to in- 
crease the trade between the eastern seaboard of the 
United States and the western coast of South America 
and indeed with some of the most important ports of 
the east coast of South America reached by rail from 
the west coast. 

The work on the canal is making most satisfactory 


progress. 
fixed by 


The type of the canal as a lock canal was 
Congress after a full consideration of the 
conflicting reports of the majority and minority of the 
consulting board and after the recommendation of the 
War Department and the Exccutive upon those reports. 
Recent suggestion that something had occurred on the 
Isthmus to make the lock type of the canal less feasible 
than it was supposed to be when the reports were made 
and the policy determined on led to a visit tothe Isth- 
mus of a board of competent engineers to examine the 


Gatun dam and locks which are the key of the lock 
type. The report of that board shows that nothing has 
occurred in the nature of newly revealed evidence 
which should change the views once formed in the 


discussion. 
effective 
and his 


original The construction will go on under 
organization controlled by Colonel 


fellow army engineers associated with 


a most 


Goethals 


him and will certainly be completed early in the next 
administration, if not before. 
Some type of canal must be constructed. The lock 


type has been 
it built as 


selected. We are all in favor of having 
promptly as possible. We must not now, 
therefore, keep up a fire in the rear of the agents whom 
we have authorized to do our work on the 
We must hold up their hands, and, 
incoming administration, I wish to say that I propose 
to devote all the energy possible and under my control 
to the pushing of this work on the plans which 
been adopted and to stand behind the men who are 
doing faithful hard work to bring about the early com- 
pletion of this the greatest 
modern times. 


Isthmus. 
speaking for the 


have 


constructive enterprise of 


=~ > 


Notes from Engineering Schools. 


UNIVERSITY OF ILLINOIS.—The United 
States Geological Survey, in cooperation with 
the State Geological Survey, has established at 
the College of Engineering, University of Illinois, 
Urbana, Ill, a Mine-Explosion and Mine-Rescue 
Station. The purpose of the station is to in- 
terest mine Operators and inspectors in the 
economic value of such modern appliances as 
oxygen helmets and other resuscitation apparatus 


as adjuncts to the normal equipment of mines. 
The station also will concern itself with the 
training of mine bosses and others in the use 
of such apparatus. Its service is to be rendered 
gratuitously, and so far as possible to all in 
Illinois, Indiana, Michigan, West Kentucky, 
lowa and Missouri, who may desire. 

The formal opening of the station is to con- 


stitute a part of the proceedings of a Fuel Con- 
ference, which is to be held at the University 
of Illinois, March 11 to 13 inclusive, under the 
auspices of the Technologic Branch, U. S. Geo- 
logical Survey, of the Illinois Geological Survey 
and of the College of Engineering. On the first 
of the named, the rescue station will be 
formally opened with addresses by President 
J. James, University of Illinois; 
Holmes, U. S. Geological Survey; Mr. A. 
Moorshead, Illinois Coal Operators; Mr. T. 
United Mine Workers. There will be 
demonstrations of the use of oxygen helmets 
and in resuscitation work. In the evening of 
this day there will be addresses on the preven- 
tion of mine explosions. 


days 
E. 
Mr. J. A. 
J. 
L 


Lewis, 


The second day’s first session will be devoted 
to explosives and explosions, and the second 
session will be a conference on smoke suppres- 
sion. The first of the third day’s session will be 
given over to addresses on first-aid work in 
mines and on the work of the Illinois Engineer- 
ing Experiment Station. On the afternoon of 
this day there will be a conference on economy 
in the use of fuels. On the last day of the meet- 
ing there will be a single session, with three 
addresses; one on the fuel resources of the coun- 
try, one on the fuel resources of Illinois and a 
third on the analysis of coal. 








A POWDER MILL EXPLOSION at Kings Mills, Ohio, 
March 1 destroyed the smokeless powder plant of th 
King Powder Co. and killed one of the employees. 

Two mills of the Du Pont Powder Co., near Wilming- 
ton, Del., were wrecked by an explosion March 8. One 
man was killed and several injured, 








THB PREMATURE EXPLOSION OF A BLAST in the 
Diamond mine, near Butte, Mont., March 3, killed 
miners and injured one other. 


An explosion at the Vankleek gold property in 


four 





vir 


Township, ten miles northeast of Madoc, Ont., March 5, 
killed two men and injured as many others rhe acci 
dent was caused by an unexploded charge which was 


struck by a drill. 
a 

A COAL MINE EXPLOSION at the No. 14 colliery of 
the Erie Coal Co. in Port Blanchard, Pa., March 
killed two miners and severely injured 
The explosion is attributed to the accumulation of gas 
in an old working. The fire which followed the explosion 
was extinguished only after several hours of hard work, 


twelve other 


but it is stated that the damage to the mine was com 
paratively slight. 
sasicanamtiiaiialiail 
A TORNADO IN ARKANSAS March 8 swept through 


the central portion of the state, 
River within five miles of Little 


crossing the 
Rock and 


Arkansas 


completely 


wrecking the town of Brinkley in Monroe Co. Re 
ports state that the business section of Brinkley is in 
ruins and that there is scarcely a home in the city 


that has not suffered heavy damage. 
were killed and that number 
fire followed the storm, but was extinguished. 

A cyclone in Georgia March 9 destroyed a considerable 
portion of the business section of the town of Cuthbert, 
including the city lighting plant. 


About 30 persons 
twice were injured A 


soon 


Six persons were killed 


and several injured. 
; m " 

A COMPOUND STREET-CAR COLLISION on Blu 
Hill Ave., Boston, Mass., March 3, in which seven car 
were involved, kill-d one of the motormen and seriously 
injured nine passengers The accident occurred at the 
foot of a slight grade which extends from Charlotte to 
Abbott St. The rails were covered with a light layer 
of snow. The first car attempted to stop at Abbott 
St., but slid along some distance befor« topping A 
second car, closely following, was likewise unable to stop 
and crash-d into the first, wrecking the vestibules 
This was repeated by five succeeding car The eighth 
car was stopped at the top of the slope, which ha t 
length of about 200 yds 

a 

A SEWER CAVE-IN AT SEATTLE, WASH., Feb, 23 

killed two men and imprisoned nine others in the tunne! 


of the Northern trunk sewer which is being driven within 
the grounds of the Alaska-Yukon-Pacific exposition. The 
roof of th 


tunnel in which the nine men were imprisoned 
for 21 hours is 34 ft. beneath the surface The men 
were supplied with food and air through a pipe driven 
into the tunnel from above. 


A sewer cave-in on Germantown Ave Philadelphia, 
March 4, resulted in the death of two workmen. An 
attempt was being made to relieve conditions caused 


by an obstruction in the sewer by making a temporary 
connection at a point above the obstruction. 
state that the pipe burst as soon as it was uncovered by 
the excavation, due to’ the increased pressure occasion-d 
by the obstruction. The escaping water caved the walls 
of the trench and quickly flooded it, 
the workmen. 


Reports 


drowning two of 
= —- satnd 

THE EXPLOSION OF A BOILER at the Beck sawmill, 
five from Thomasville, N. C., March 1, 
killicd one person end fatally injured two others. 

The boiler of a locomotive drawing a passenger train 
on the Cincinnati, Hamilton & Dayton Ry. exploded near 
Findlay, Ohio, March 1, killing the engineer and fatally 
injuring the fireman. 


miles instantly 


= — — 

A TENEMENT HOUSE FIRE on Seventh Ave. in New 
York City, March 3, caused the death of ten of the 
tenants. The fire started early in the morning and was 


not discovered until it had gained such headway as to 
make the stairway impassable. There were about 60 peo- 
ple in the building, a five-story structure, and all of these 
but the ten who were killed either descended the fire- 
escape at the rear or were rescued by ladders from the 
front windows. Those killed were suffocated by smoke 
on the fifth floor and appeared to have made no effort 
to escape. 

A STEEL RAIL ORDER OF 101,000 TONS has just 
been placed by the New York Central Lines. The order 
distributed as follows: Lackawanna Steel Co., 
51,000 tons; U. S. Steel Corporation, 42,600 tons; Al- 
goma Steel Co., 5,400 tons and the Bethlehem Steel Co, 
2,000 tons. Part of the tonnage is to be open-hearth 
steel and part of Bessemer. And some of the 
metal is to contain ferro-titanium, in continuation of 
some very successful experiments with this alloy that 
the New York Central have been carrying on in 
the past few years. The rails are to be rolled in the 
Am. Soc. C. E. sections, but 
specifications recently issued by the railroads, 
which specifications, it is hoped, will remedy a number 
of the defects in due, not to the metal, hut to 
the rolling. 





was 


Bessemer 


lines 


old standard 
rolling 


under new" 


rails 
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ANAL EXCAVATION 
sus daily records, 
The 


133,857 cu. yds 


during 
with an 
largest 


February 
average 
previous 
during the month 
1909, the excava- 
3,148,879 cu. yds., for the 23 working days, 
116,982 cu. yds. for the 
January, a total of 2,924,551 cu. 
the past two months follows: 
Feb. 
107, S65 
1,546,008 
101,432 


136,008 cu yds 


1908 During February, 


tily average of 


577, 2 573,321 
692,198 $00,584 


3,024,704 


2,769,632 


124,175 110,147 
44,772 
2,924,551 


against 


3,148,879 


February was 2.89 ins 


~ : 
DYNAMITE COMMISSION has 


Chicago, 


been appointed by 
recommendation of 
recent investigation of the fire at the crib 
new water 


mayor of following the 
> jury in the 
tunnel, as reported in our issue of 
The commission will consider the proper meth- 
ng and thawing dynamite, and the prepara 
torage 
commission is composed of 

> following members: A. Bement, engineer; Benezette 
Williams, engineer; John M. Ewen, engineer; Arthur E 
Paul, chemist and powder expert; C. R 
Edward { Rice, powder 
1; John J 


inces and regulations governing the 


explosive: rhe 


Cave, merchant; 
Horan, 
Hanberg, Commissioner of Public 
City Engineer and alderman; W. 
Zimmer The first five 
the jury above noted. 

teliieeian 
A SPECIAL THEATRICAL 


Pittsburg, 775 miles, in 17% 


manufacturer; James 


members 


TRAIN ran from Boston 
hours on Feb. 28. The 
Albany, New York Central, 
Lake 
pers, a dining car, an ordinary 


over the Boston & 
Pittsburg & 
isted of five Pullman slke 


train went 
Lake Shore and Erie roads. It con- 


coach and five baggage cars, drawn by two engines. The 
time between Buffalo and Pittsburg was 5 hrs 
be 55 min. better 


average speed for the 


which is said to 

record The 

about 44 mi. per hr 
o — 


than 
whole 


RAPID WORK BY STEAM SHOVELS.—Fourteen shov- 
els in the Empire District, Central Division, on Feb 
17, 1909, excavated 22,286 cu. yds. of material in a work- 
ing day of eight hours, an average of 1,592 cu. yds. per 
or the day. The shovels were ulder steam a 
total of 112 hours and were actually digging 79 hours 
and 30 min The time not spent in digging is accounted 
f Cl track, 1 hr. and 25 mins.; 


for as Cleaning 
waiting for cars, 23 hrs. and 10 mins.; mining, 1 hr 


and 50 mins, saning dipper, 1 hr. and 45 mins.; re- 

pairi < and 25 mins.; coaling shovel, 30 
sliding, 20 mins. 

Thursday, Feb. 18, 1909, 

illa Construction District, 

working hours, 

an average of 

rhe shovels 


hovel 


follows: 


seven shovels in the 
Central Division, dur- 
excavated 11,450 cu. yds. of 
1,636 cu. yds. per shovel for 
were under steam 56 shovel-hrs. 
I ictually digging 48 hrs, and 5 mins. of this 
‘Canal Reeord,’’ Feb. 24. 

——_———+ 


WITHOUT FUNNELS, io be 
been laid down by 


driven by 
Great Britain 
rt new boat, the ‘‘Indefatigable,’’ is of the ‘‘Dread- 
he result of a number of experi- 

h admiralty, which seem to show that 

engines will not 


A WARSHIP 


ga engine has just 


only allow more 


armament, but will prove more 


in construction and operation. 

ae saieentinan 
RAILWAY RATE LEGISLATION in Missouri was 
nullified on March 2 in a decision by Judge McPherson 
District Court He held that the 2 ct. a 


maximum freight 
reduced the earnings of the rail- 


rate law and the rate 
1907 
a point as to prac 


tically confis- 


the owners of railway lines. The 
built 
hould make a return to its own 
Under the rates fixed by the law 
is were from 2 to 5% 


court gave ¢ its opinion that a railway properly 
and properly managed 
where the 
When 
were all ab- 


, 
cal business was not considered. 
was included, the earnings 


ee See 
BENEATH THE DELAWARE RIVER, 


Philadelphia and Camden, is proposed by the 


A TUNNEL 
bet wee 
nte ty Link Tunnel Co., which appears to be an ad 
n Tunnel Railway Co A suit to 
tion of the tunnel, on the ground 
npetition, was brought by fhe Phil- 
Ferry Co The 

has just affirmed the decision of 
state, to the effect that 


New Jersey Court 


the same 


the ferry company is not 


entitled to damages for any 
prospective lo of busine on account of the proposed 
tunnel Ordinancs with this general 
Council of Camden. 


connection 
scheme are now before the City 
THE PURCHASE OF 


incinerating 


en 
THE THACKERAY GARBAGE 
built at San Francisco 
known as the 


plant some years 


ago by a company Sanitary Reduction 
Works, has been arranged for by the city of San Fran- 
cisco. It is understood that bonds for the purpose were 
included in the recent sale of $5,400,000 of bonds for 
various city improvements. The city is to pay $400,000 
for the incinerating plant and for the franchise rights 
of the company The franchise has some 40 years to 
run. It virtually provided that all 
in the city must be taken to the 
and that the company must be 
for burning it The private 


garbage collected 
incinerating plant, 
paid a stipulated rate 
scavengers engaged in col- 
city organized themselves into 
fought this fran- 
The franchise and 
Engineering News 
with a lengthy illus- 
incinerating furnaces. 


lecting the refuse of the 
an association some 
provision, but 
the litigation 
of May 17, 
trated description of the 


years ago and 


chise were beaten. 
both 


1900, in 


were outlined in 


connection 


> 


SHIPBUILDING 


1908, 





AMERICAN 
ending Jun¢ 
total 
1,457, 


matter of 


fiscal year 
The 
period was 
It will be a 
United 
aggregate docu- 


during the 
surpassed all previous records. 
number of vessels built during that 
614,216 
Americans that the 
in the 


with a gross tonnage of 


surprise to most 


} 


States rank hind England 


mented 


only be 
merchant shipping, with ; 

7,365,445 11,563 
18,709,537, of Great Britain 
ext with 2,173 having a 
4,232,145 However, m«¢ of the 


country is carried on the 


vesse ls, g£ross 


tonnage against the vessels, gross 


tonnage ranks 
tonnage of 
Shipping of this 
Great Lekes or in purely do- 
coastwise trade and the little 
Ameri recent world- 


cruise of the 


Germany 
gZross 


large 


seven seas see but 
an flag. It was noted on the 
American fleet that an American 


a rare thing 


ee 


Personals. 
Mr, Arthur M. Kinsman, E 


the Baltimore & Ohio R. 


ngineer of Construction of 
R., has been appointed Chief 
Engineer to succeed Mr. Daniel D. Carothers, 
Mr. L. H. Raymond, Master 
York Central & Hudson 
N. Y., has resigned 
Mr. H. P. Mobberly, Assoc. M. 
resigned his position as Division 


deceased 
New 


fridge 
Bridge, 


Mechanic of the 
River R. R. at High 
Am. Soc. C. E., has 
Engineer of the Texas 
& Pacific Ry it Boyce, La., to engage in the general 
1 hydraulic 


50414 South 


practice of civil engineering. His office 


is now at Springfield, Mo. 
Mr. F. S. Parrigin, 
Lake City & Eastern R, I 
Engineer of the 


Jefferson St., 


Chief Engineer of the Jonesboro, 
has resigned to become 
& Nashville R. R., 


Tateville, Ky., to Monticello, 


> 
a 
Cumberland River 


under construction from 
Ky. 

Mr. W. C 
Wyoming 


McKeown, 


division of th 


Assistant 

Union 
come Superintendent of the 
Mr. H. L 

Mr. W. H. Fenley has been appointed Signal Engineer 
of the Chicago Great Western Ry., to succeed Mr. C. A. 
Christofferson, resigned. Mr. Fenley was formerly Su- 
pervisor of Signals. 


Superintendent of the 
Pacific R. R., has be- 
same 


division, succeeding 


Anderson, resigned. 


Mr. John C tl M. Am. Soc. C. E., 
Structural Engineering at the 


nology, has 


Professor of 
Stevens Institute of Tech 
been ted a member of the 
Fingineers 


Institution of 
Civil 

Mr. Geo. F. 
engineer with the 


Fenno, for the last two years an insurance 
Middle States Inspection Bureau, has 
staff of the Geo. H. Gibson 


New York 


resigned in order to join the 
Co., Advertising 


City. 


Engineers, Tribune Bldg., 


Mr. H, S. Snyde 


§ Vi President of the 
Co., has become 


r Juragua Iron 
President of that 


with office 
Whitaker 
General 
Santiago, Cuba, and Mr 
who was recently Assistant Superintend- 
nish-American Iron Co., at Daiguiri, Cuba, 
Mr. Whitaker as Superintendent 
Iron Co., at Firmeza, Cuba 


company 
at South B-thlehem, , Mr. De 
succeeds Mr 


Berniere 
Snyder as Vice-President and 
Manager, with headquarters at 


E. M. Holmes, 


General 
of the Juragua 
Mr. Walter D. Buxton, Assistant 
Public Works, Manila, P. I., has 
' 


harge of 


Engineer, Bureau of 
been detailed to take 
and irrigation work for the penal 
lished by the 


colony Philippines Commis- 


sland of Palawan in the south- 
archipclago. 
Adams and Mr, 

have opened an office ; rivil 

n the Ford Bldg. 


for several years Chief E 


Robert J. Cummins 
and consulting engineers 
Mich. Mr. Adams has been 
Estimator of the 
crete Steel Co., of Detroit, and Mr. 
his principal assis 


Detroit 
’ Trussed Con- 


Cummins has been 


Obituary. 

Elijah E, Myers, who was a member of the board of 
examiners of buildings of the Chicago World’s Fair in 
1893, died March 5 at his home in Detroit, Mich. Mr. 
Myers is said to have designed the State capitols of 
Michigan, Texas, Colorado, Idaho and Utah and the 
Houses of Parliament at Rio de Janeiro, Brazil. He was 
born in Philadelphia, Pa., in 1832. 

Howard Breen, M. Am. Soc. C, E., died Feb. 14 at his 
home in Pasadena, Cal. He was born at Louisville, Ky., 
in 1860 and was a graduate of the University of Cin- 
cinnati. He was for a number of years associated with 
the Keystone Bridge Co., of Pennsylvania, and had 
afterward practiced as a consulting engineer. For some 
time preceding his death he had been debarred from 
active practice by ill health. 

Henry Bausch, Vice-President of the Bausch & Lomb 
Optical Co., died March 2 at Augusta, Ga. He was 
born at Rochester, N. Y., in 1859 and attended the public 
schools of that city. He took’ work as a special student 
at Cornell University in 1884-5 after having worked for 
nine years in the Bausch & Lomb factory. His principal 
work was in connection with the design of microscopes 
and scientific instruments. 
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Engineering Societies. 
COMING MEETINGS. 
RAILWAY SIGNAL ASSOCIATION. 

March 15. At Chicago, Ill. Secy., C. C. Rosenberg, 
Times Bldg., Bethlehem, Pa. 

AMBRICAN RAILWAY ENGINEERING AND MAIN- 
TENANCE OF WAY ASSOCIATION. 

March 16-18. Annual convention at Chicago, Ill. Secy., 

E. H. Fritch, 962 Monadnock Block, Chicago. 
INTERNATIONAL MASTER BOILER MAKERS’ ASSO- 
CIATION. ; 

April 27 to 30. Annual meeting at Louisville, Ky. 

Secy., H. D. Vought, 95 Liberty St., New York City. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 

May 4-7. Spring meeting at Washington, D. C., Secy., 

Calvin W. Rice, 29 West 39th St., New York City. 
AMERICAN ELECTROCHEMICAL SOCIETY. 

May 6-8. Annual meeting at Niagara Falls, Canada. 
Secy., Jos. W. Richards, Lehigh University, South 
Bethlehem, Pa. 

AIR BRAKE ASSOCIATION. 

May 11-14. Annual meeting at Richmond, Va. 

F. M. Nellis, 53 State St., Boston, Mass. 
AMBRIQAN FOUNDRYMEN’S ASSOCIATION. 

May 18-20. Annual meeting at Cincinnati, Ohio. 

Richard Moldenke, Watchung, N. 
AMERICAN RAILWAY ASSOCIATION. 

May 19. Annual meeting at New York City. 

W. F. Allen, 24 Park Place, New York City. 
NATIONAL FIRE PROTECTION ASSOCIATION. 

May 25-27. Annual meeting at New York City. 

W. H. Merrill, 382 Ohio St., Chicago, Ill. 


ENGINEERS’ CLUB OF BALTIMORE.—At the meet- 
ing of March 6, Prof. J. B. Whitehead, of Johns Hopkins 
University, presented a paper on ‘‘The Electric Operation 
Railways.’’ 


Secy., 


Secy., 


Secy., 


Secy., 


of Stcam 


CANADIAN SOCIETY OF CIVIL ENGINEERS.—At the 
meeting of the general section to be held March 11 in 
Montr.al, Mr. T. Kennard Thompson will present a paper 
entitled ‘‘Foundations of the Manhattan Life Building, 
New York,” illustrated with lantern slides, 


AMERICAN INSTITUTE OF MINING ENGINEERS.- 
At the annual business meeting held Feb. 16, officers of 
the council were elected as follows: President, D, W. 
Brunton, Denver, Colo.; Vice-Presidents, W. L. Saun- 
ders, New York, N. Y.; H. V. Winchell, St. Paul, Minn.; 
W. C. Ralston, San Francisco, Cal.; Secretary, R. W. 
Raymond, New York, N. Y.; Councilors, Alex, C. Humph- 
New York, N. Y.; Karl Eilers, New York, N. Y.; 
Miller, Toronto, Can. 


reys, 
W. G. 

ILLUMINATING ENGINEERING SOCINTY.—The reg- 
ular meeting of the New York section will be held 
March 18, at the Engineering Societies’ Building, 29 West 
39th St., New York City, at 8.15 p. m. Two papers will 
be read: (1) ‘‘The Mathematical Theory of Finite Sur- 
face Light Sources,’’ by Mr. Bassett Jones, Jr., and (2) 
“Tiluminating the Editorial Offices of the New York 
‘World’,”’ by Mr. A, J. Marshall. 


AMERICAN INSTITUTE OF ELECTRICAL ENGI- 

NEERS.—The annual dinner will be given at the Hotel 
Astor, New York City, at 7 p. m., March 11. The special 
feature of the dinner relates to the close of the first 
quarter century of the institute’s existence. There will 
be addresses by President L. A. Ferguson; Mr. J. M. 
Smith, President, Am. Soc. C. E.; Prof. Blihu Thomson; 
Mr. F. J. Sprague; Dr. A. C. Humphreys, President of 
Institute of Technology. 
The regular monthly meeting will be held at the En- 
Building, 33 West 39th St., New York 
City, at 8 p. m., March 12. Mr. B. R. Shover, Electrical 
Engineer of the Indiana Steel Co., at Gary, Ind., will 
present a paper entitled ‘‘The Industrial Application of 
the Electric Motor, as Illustrated in the Gary Plant of 
the Indiana Steel Co..’’ Several men, well known in the 
manufacture of electrical machinery and steel products, 
will discuss the paper. 
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